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F. 0. B. Toledo F. 0. B. Toledo 
Completely Completely 
equipped equipped 


T will interest those who contemplate the purchase of a new car 
this spring to know that this Overland has a larger and more 
powerful motor; a longer wheelbase; larger brakes; better and more 
complete equipment; more carefully and finely constructed, tested, 
and inspected chassis; a more finished, graceful and durable body 
design; a bigger tonneau; more comforts, conveniences, and refine- 
ments than any other car for the price in the world. 


Literature on request. Please address Dept. 27 


The Willys-Overland Company, Toledo, Ohio 
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The “LIGHT SIX” $3250 ~~ 
—over 62 actual horse power— 7 


URCHASERS of the Lozier “LIGHT SIX” say there is not a com- 


peting car sold at within a thousand dollars of the price. 


We 


believe this opinion is a perfectly sound opinion. 


One would naturally expect the opinion of such men as buy Lozier 
cars to be a sound opinion. For, universally, they are men who know 
motor car values. Mostly they are men who have owned a great many 
cars. Many of them had opportunity to compare Lozier quality, in all 
its phases, with the quality of the finest foreign cars. All of them are 
conversant with the relative values of American-made cars. Their 
opinion is worth while to you. 

Look at it from any viewpoint and you cannot but recognize the 
unusual value of the Lozier “LIGHT SIX.” For $3250 here is the first 
car of very highest character ever sold at a medium price. 

It’s a price that has brought Lozier quality within reach of thou- 
sands of people who for years have wanted Loziers but didn’t feel they 
could afford to put $5000 into an automobile. 


Five beautiful types of body are built on the “LIGHT SIX” chassis : 


The ready sale of “Light Sixes” taxing the capacity of our two great 
plants—sinows that the public sees the economy of a Lozier for $3250. 
Ever since the “LIGHT SIX” was first announced last winter, there 
has been no let-up in the call for this Lozier at less than $5000. But that 
is not surprising. For the “LIGHT SIX” has all the engineering excellence, 
the same superiority of materials and the same accuracy of workmanship 
that have made the name Lozier a stamp of satisfaction in motor cars. 

It has not one year, or two or three, of six-cylinder experience back 
of it, but six years. Experience that counts! It is a perfected Six. 

The “LIGHT SIX” has genuine Lozier power, too, and char- 
acteristic Lozier reserve strength. You will do well to place your order for 
a “LIGHT SIX” at once. There are purchasers waiting all the time, though 
dealers and purchasers alike comment kindly on our promptness. 


Touring Car, $3250; Roadster, $3250; 


Coupe, $3850; five passenger fully enclosed Limousine, $4450; six passenger semi-fore-door Limousine, $4450. 


— Lozier Control —— 


The case of Lozier control, 
the comfortable accessibility 
of everything you use in run- 
ning the car, is an interesting 
feature of all Lozier models. 


Lozier Style 


The Lozier is the most dis- 
tinctive and distinguished car 
you meet on the road. Just 
as distinctive in its style 

and just as distinguished—as 
in its mechanical excellence. 














any who are in a position to 
know have said Lozier is the 
strongest car in the world. 
Many have said, “You can’t 
wear out a Lozier.” 


* Lozier Strength — 
M 


Lozier Comfort —— Lozer Equipment — 

Soft, thick cushions do not You will be pleasantly sur- 
insure comfort. But in the prised by the equipment of 
Lozier they are one of many t LICHT SIX.” 
contributing comfort-factors. Everything you could ask for 
Such comfort as Lozier com- is there—all equipment is of 
fort cannot be found in any the high Lozier quality. 
but a Lozier car. : 























Catalogues on request 


LOZIER MOTOR COMPANY, 
Br 


or D 


4506 Mack Avenue, 


lers in all Principal Cities 





DETROIT, MICHIGAN 
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Down in the caverns of steel and stone where 
armies of office workers are meeting the strenuous 
problems of a business day—where excessive hezt 
tends to retard the productive power of human 
energy—there electrical science carries the refresh- 
ing help Nature finds it so difficult to give. 

the G-E ELECTRIC FAN, the result of 
twenty years’ experience in the great factories and 
laboratories of the General Electric Company, is one 
of Electricity’s most effective means of increasing 
man-power by increasing man-com- 
fort—of raising the standard marked 
by that magic word Efficiency. 


In the home, as in the othce and 
factory, the G-E Electric Fan is efhci- 
ency’s ““first aid’? —summer comfort’s 


best assurance. 


And it gives both with a truly 
modern economy. It can be operated 
four hours for a cent—1s readily at- 
tached to any lamp socket —gives a 


lifetime of satisfactory service. Trade 






The Guarantee of Excellence 
on Goods Electrical 











Down where Nature cannot send her cooling breezes 
Science sends the Electric Fan 


The EDISON MAZDA LAMP is another 
proof of electricity’s great service to efhciency 
and tocomfort. This wonderful lamp has scratched 
electricity from the luxury list by giving more 
light for less money. In fact, it uses but ove- 
third the current required by the old-style carbon 
lamps. 

With the current you save by using Edison 
Mazdas, you can run your G-E FAN or any of 
the many G-E devices for increasing the comfort 
of the home. With the G-EK ELEC- 
TRIC FLATIRON, for example, 
you can do the family ironing, in- 
doors or out, in less time, with less 
labor, and less physical discomfort, 
than ever was possible with the old- 
fashioned stove-heated irons. 


Any electrical dealer or lighting 
company will gladly show you the 
various styles and sizes of G-E 
Fans, Flatirons and Edison Mazda 
lamps. 





Mark 


GENERAL ELECTRIC COMPANY 














Make your porch your living room this summer 
' 





An average family ironing for 15 cents with the 
G-E Flatiron, $4.25 


with Edison Muzda Lamps and G-E Fans. 
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BLOWING A HEAT IN A BESSEMER CONVERTER.—([See page 516.) 
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I Editor is always gs f , ‘ ustrated 
articles on # leo ’ t I graphs a 
t urticies ’ t " stions Vv 
r ‘ spe 1 ett ‘ epted art i paid for at 
regular spa 

Th purpose f thi journal is to record accurately, 
simply, and intereastin y the world's progress tn scten 


tific knowledege and industrial achievement 


and the Supreme Court 
Decision 


PQ ririkD | numerous decisions of the lower 
} United St f irt manufacture f patented 
irticles have be ed to believe t t the “exclu 

sive right t ‘ 


Price Maintenance 


d” an invention, conferred o1 


| ‘ by ou uld be interpreted to meat 
the xh fix the price at which the invention was 
tk Ive retailed The Supreme Court of the United 
States has 1 lecided ft t when he parts with the 

ithe to merch li | x is invention, the pat 
eniee ma) t e t intended to prevent 
the buyer from se x 

We e nol st gal wisdom of 

this 1 mentous deci But ess men Wi surely 
vol imot he ait st against a stem of legal 
procedt j hi ite d enabled them 
t det exclu ‘ 
right \ nd expel 
si | ced is impor 
tant t ru i i time wv 
the t i f a ut i 
daw bed " t l et six 

I a ‘ ing 1 | it which 
thet i ‘ ‘ cuum 

‘ ‘ ‘ t t 
Ww) “ } eS interpret t 

pate lex ar I ut ‘ 
more the imeuta t t law nad it dministra 
tion ha ged bel i merehandi g and its method 

Let the buyer beware 3 sti " dicially recognized 
leg ina i iithoug it 1 m idays considered an 
aboorrent | ‘ ‘ ! ble mere idising to cast 
rT t} risk of a ile on the purchaser of an artick 


he buyer” is the modern merchant's maxim 


but his efforts to make that maxim effective, something 


more than a mera! precept too elevated for the observ 


ance of the lowly shopkeeper, are seriously hampered 


bh) decisions such a this of our Supreme Court 

No one who is at all familiar with the difficulty of 
distributing goods efficiently or with the transforma 
tion of selling metheds= browght about by world-wide 
advertising, suppose for a moment that the resale 


prices of patented wa will no longer be fixed. Fair 


ness to the public and himself will compel the mer 


chant to devise selling systems which will prevent the 


cut-rate” chain and department stores, and the huge 


watl-order houses, from devouring the small retailer's 


restricted market The methods adepted by the ven- 
dors of trade-murked articles, who had nothing akin 
to the pater statute protect them from attacks un 
der the Sherman act. will no doult be adopted by 
Tmatentees tiood wi be consigned instead of being 
sold izeneles will be created preferential diseounts 
will be give t . maintain the prices marked 
upon packages df n tl e le ul 
from them private cetective services wi , estat 
ished to unearth price-cutt i uurees of 
supply : In a word s dozen differe i ems Will 
be « iived ft ent out a well-est ssar 
ind honorable busi: practice awkw ily md clr 
cuitously instead of Melent and directly 

The Supreme Court lecision is of peculia imyx 

me t mve In it vitally affeets the estab 
lished 1 «ix of introducing inventions Every new 
ad 4 sm ie i ition, great or 
smn 1 re uti in the way ff building so huge a 
mn ‘ t im met ive r in iccomy hing so In 


Revolutions are not always welcome. The public must 


invention A 
Niagara of 
to convince the world that 
of a 


could be acceptably played with 


be tuught to use the new, revolutionary 


lake of 


whol printer’s ink, a veritable 


advertising, was necessary 


a vacuum cleaner would actually suck dirt out 


carpet and that a pian 


mere air instead of hands In interpreting the words 
exclusive right to vend,” the lower Federal 
{ rts seem to have taken these difficulties into con 


ideration; for they have held that a part of the in 


reward for having devised and frankly dis 


closed his fountain pen or his talking machine was the 


right to dictate the eonditions under which his inven 


tion was to be used and sold. In other words, the 
eXpresslol exclusive right to vend” was 
give the broadest possible meaning by the lower 
courts. The Supreme Court has given them their nar 
vest possible meaning 
Years of patient, costly experimenting are required 


invention to commercial perfection after 
The 


is supposed to enjoy is, 


to ck velop an 
the grant of the patent in which it is disclosed 


monopoly which the inventor 


in effect, much briefer than the seventeen years legally 
It may be seriously questioned whether 
idea of 


novel one hundred and seventy-six 


prescribed 


the generous those who framed the Constitu 


tion—the idea, very 


years ago, of permitting the creator of intangible brain 


property to own it absolutely for a limited time and 


of actually encouraging inventors to devise new ma 


and ought not to be definitely ex 


pressed in a patent statute which will in terms permit 


chines processes 


the patentee to exercise a reasonable control over his 
invention after it has left his hands 
maintenance engendered by 


The opposition to price 


the decision in the Dick case can be easily enough 
traced to a ague fear that in some way the practice of 
fixing retailing terms is akin to trust control A long, 
tedious campaign of education will be necessary to 
dispel that fear, to teach the difference between con 


t ing the market on all safety razors and the market 
one particular safety razor, to prove cleariy that 
the liveliest conceivable competition among makers of 


patented safety razors prevents any one of them from 


Many 


written in 


exacting an exorbitant profit magazine and 


newspaper articles must be order to con 


ince the public that the small retailer will be driven 
out of business if cut-price” department stores and 
mal order houses are permitted to sell below cost or 
it a small profit a we known and meritorious inven 
to the creating and advertising of which they 
contributed absolute nothing; that this profit 
selling destroys the manufacturer's market and 
ultimately compels the public to deal with the depart 
ment store and the mail erder house of the large cit 


Already signs are not wanting that the dangers whi 


houses 


urk in permitting chain stores and mail ordet 


to crush small retailers by “trust” methods, are to be 


regarded as a distinct menace. Statutes have actually 


been passed in Missouri Wisconsin, Illinois, 


Indiana, 


New Jersey, California, and South Dakota, all designed 


to prevent “cut rate” dealers from undermining the 


name and market of a reputable manufacturer, 


from depreciating the worth of well-known, trade 


marked or patented products in general estimation, and 


from misleading the public into the belief that other 


less advertised articles, which they keep in stock, are 


sold at simijay low prices 
salutary laws, the States men 


In enacting these 


tioned have but extended the well-established practice 
Denmark, a 
holder and 


safeguarded, 


of the older European nations. country 


in which the rights of the small property 


the small retailer are jealously imposes 


a heavy fine on the dealer who departs from the price 
fixed by the manufacturer, and compels him in addition 
regards the violation 


indemnity. Germany 


to sell at a certain price as an offense 


to pay an 
of a contract 
Belgium punishes the price 


to good business morals. 


eutter by compelling him to pay damages to the mer- 


chant whom he has wronged. France rigorously en- 


imposed by a manufac 
Thanks to the sharp pro 


retailers, Canada has been so 


forces the conditions of sale 
turer to prevent underselling. 
tests of many thousand 
far induced to modify her equivalent of our Sherman 
law as to permit the maintenance of prices under con 
ditions whieh will enable the retailer to exist. 

the small 


So widespread is this movement to protect 


dealer and the general public, that we may prophesy 


the extension of the coneeption of unfair competition 
the pirating of a valuable trade- 


label, but 


to prevent not merely 
mark and the theft of another's name and 
the destruction of the good will and the reputation that 
great manufacturers have tediously and expensively 


That extension may 
judicial 


much advertising. 
Federal legislation or by 


established by 
be effected either by 


enlargement of the conception of unfair cempetition. 


But thongh the extension comes soon or late, the effec 


ve distribution of personally guaranteed and identi 


fied merchandise, whether patented or not, demands 


the maintenance of the retail price as a necessary and 


legitimate business principle. 


Expedition to the Amazon 
i 4 HAT is described as one of the best-equipped 
/ exploring that ever left the 
United States has been sent by the Museum 


expeditions 


of the University of Pennsylvania to the Amazon valley 


to carry on ethnographical and geographical research. 
The party goes on a steam yacht, 132 feet in length but 


that it will be able 


drawing only 644 feet of water, s« 
smaller tributaries of the Amazon for 
that is 


to navigate the 


miles, through a vast territory 


thousands of 
now practically unknown. It is proposed to explore 
first some of the northern tributaries, which flow from 
the mountains on the borders of Brazil and the Gui- 
anas; next the region drained by the Rio Negro and its 
affluents ; 


isolated tribes in 


and finally an effort will be made to reach the 
ubiting the enormous unexplored for 





ests between the rivers Madeira, Trapejos, and Purus. 
In each case the steamer will proceed as far as possible 
used to reach the 
parties will 


up the rivers, and canoes will be 


headwaters; ultimately, 


less accessible 


land and penetrate the forests to the native villages. 


Meanwhile the party in charge ‘of the steamer will 


and hydrographical surveys. 
offers a 


field for exploration than the 


carry on geographical 


Probably no inhabited region of the world 


more completely virgin 
Brazil, especially as to ethnographical re- 


is expected that the material 


interior of 
brought 
the expedition will enable the University Mu- 
illustrating the 

primitive and 


search; and it 
back by 
seum to unique exhibition 
life of 


jicturesque of savages. 
I 


prepare a 
that are to-day the, most 


The party is led by Dr. William 


tribes 
Curtis Farabee, the well-known anthropologist. Com 


mander J. H. Rowen, U.S.N., is in charge of the yacht. 


Evolution and Physical Law 


HERE is a common saying that history 


repeats 
itself. But seience refutes this popular dictum. 
For it is a fundamental law of physies that any 
real finite system never passes twice through the same 
Thus in a system comprising a number of bodies 


temperatures, a gradual readjustment will 


state. 
at different 
take place by conduction and radiation, in such manner 
temperature approaches more 
Never, under any 


that the distribution of 
and more nearly to a uniform state 
circumstances, will the system, after such equalization 
initial 


has taken place, return spontaneously to its 
Time is unidirectional, the past irrevocable 


that 


state. 


It is hardly necessary to point out this is true 


in the world of living organisms quite as much as in 


iving world But in biological science the 


the non 


unidirectional character of time has a significance of 


its own. For the history of a species of living organ 


isms, its evolution, is the central problem of modern 


That 


in the course of 


biology. species undergo modification, evolution, 


would question 
trend of this 


time, hardly anyone 


at the present day. But what is the 


evolution? The answer is contained in the principle of 
the survival of the fittest Evolution proceeds in such 
and species less well adapted 


better 


direction, that individuals 


to existing circumstances give way to species 


adapted to them. In the living, as in the non-living 


world, evolution proceeds from forms less stable to 


those more stable under existing conditions. The prob 
lem of discovering the physical law of evolution is emi 
of discoverying a law of stability, 


nently a problem 


a law of equilibrium. In the physical world the con 
dition of equilibrium can be expressed in the form of 
Thus, for example, for 


the condition for 


a maximum or minimum law. 


a purely mechanical system equi 
iibrium is that its potential energy shall be a minimum. 
Similarly, for a-system subjeet to irreversible changes, 
the condition for equilibrium is that the thermodynamic 
potential shall be a minimum. Is there a similar law 
applicable to a system in the process of organic evolu- 
tion? Is there some function which continually dim 
inishes as time goes on, ever approaching a minimum 
Many may have suspected the existence of such 
a law. Le Dantee in his book “La Stabilité de la Vie,” 
has the boldness to express his conviction of the validity 


But its full substantiation can hardly, 


value? 


of such a law 
as yet, be said te have been established, nor its exact 
seope for valuable 
paper on “Evolution from the 
which appears in this week's 
attempt to 


form determined. There is work 
direction. A 
of Physics,” 


SUPPLEMENT, 


in this 
Standpoint 
issue of our represents an 
clear the ground for action in the attack of the prob- 
There is a small but growing body of workers in 
field somewhat diffienlt of access, because 


lem. 
the field; a 
of the peculiar combination of qualifications and inter- 
A certain 
facts of 


ests needed in those who are to cultivate it: 
with at least the fundamental 
readiness in the use of mathematical ma- 


familiarity 
biology; a 
chinery; and above all, a thorough grasp of the laws 
of mechanics and thermodynamics in all their aspects. 

Few men to-day combine such a combination of quali- 
fications and interests, and hence, until a special body 
of workers has been trained especially for the work, 
progress in what appears to be a most fertile field for 
research is likely to be slow. 
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Engineering 


Completing the Culebra Cut.—Two steam shovels 
working from opposite ends of the Culebra cut at grade 
met on the afternoon of May 24th. This, of course, 
does not mean that the excavation is completed, but 
merely that it has been carried down to grade. Con- 
siderable work must still be done to extend the canal 
to the required width. 


Our Dangerous Streets.—During the year 1911, 
532 persons were killed by automobiles in the streets 
of Greater New York. Incomplete reeords of the in- 
jured taken from daily newspapers show 13,042 persons 
hurt by automobiles, 704 by street cars and 317 by 
wagons. In London, which in 1911 had a population 
of over 7,000,000, 410 persons were killed by vehicles, 
while in Paris, with a population of over 2,000,000, 
there were 236 deaths and 18,179 injuries. by all classes 
of conveyances. 


The Moffat Tunnel Through the Continental Divide.— 
At a recent election in Denver, Col., the Moffat Tunnel 
Amendment was carried by a large majority. This 
provides for a Tunnel Commission which will arrange 
for the construction of a six-mile tunnel through the 
Continental Divide for the Denver and Salt Lake 
Railroad. The eastern portal of the tunnel will be at 
Tolland, 35 miles from Denver. The tunnel will be 
6.4 miles in length and its cost is estimated at between 
four and four and one half million dollars. It will reduce 
the route from Denver to Salt Lake City to 68 miles 
as against 187 miles by the Denver and Rio Grande 
route, which is at present the shortest. The tunnel 
will be open to all western railroads entering Denver. 
Eventually it will be bought over by the Denver and 
Salt Lake Railroad, but the city will retain perpetual 
rights to carry water power through it. Work will 
be commenced at once and it is hoped that the tunnel 
and the Denver-Salt Lake Railroad will be completed 
in 1915. 


International Engineering Congress, 1915.—In con- 
nection with the Panama-Pacific International Exposi- 
tion, which will be held in San Francisco in 1915, there 
will be an International Engineering Congress, in which 
engineers throughout the world will be invited to par- 
The congress is to be conducted under the 
auspices of the following five National Engineering 
American Society of Civil Engineers, Ameri- 
ean Institute of Mining Engineers, the American So- 
ciety of Mechanical Engineers, American Institute of 
Electrical Engineers, and the Society of Naval Archi- 
tects and Marine 
in co-operation, have appointed a permanent Committee 


ticipate. 


societies: 


Engineers. These societies, acting 
of Management, consisting of the presidents and secre- 
taries of each of these societies, and eighteen members 
resident in San Francisco. The scope of the congress 
been definitely determined, but it is 
hoped to representative of the best 
engineering practice throughout the world, and it is 
intended that the papers, discussions and proeeedings 


has not as yet 


make it widely 


shall constitute an adequate review of the 
made during the past decade and an authoritative pres- 
entation of the latest developments and most approved 


progress 


practices in the various branches of engineering work. 
The which will be collected and published 
by the congress, should form an invaluable engineering 
library, and it is intended that this publication shall 
be in such form and at such cost as to become available 


papers, 


to the greatest possible number. 


Aluminium and Magnesium Alloy.—In a paper read 
before the Society of Automobile Enginéers, Mr. Morris 
Machol gives some interesting data on the aluminium 
and magnesium alloy known as “magnalium,” and de- 
scribes the successful use of this alloy for the cylinders 
and of gasoline engines, particularly where 
weight is an important factor, as in aeroplane work. 
The specific gravity of magnalium is 2.5, that of pure 
aluminium 2.56, and of aluminium alloy No. 12, 2.82, 
while east iron has a specifie gravity of 7.5. 


pistons 


Cast iron 
pistons show a tensile strength of between eighteen 
thousand and twenty thousand pounds per square 
inch, while magnalium shows a strength of twenty- 
three thousand pounds per square inch. It is 
very tough, whereas east iron is rather brittle. 

nalium is an excellent 


also 

Mag- 
bearing metal, showing at 280 
revolutions per minute and 250 pounds per square 
inch, a coefficient of friction of 0.0056 as against 0.0075 
of babbitt and 0.0069 of phosphor bronze. With a 
pressure of 400 pounds per square inch, and the same 
speed, the coefficient of friction of bronze is 0.0096 
as against 0.0066 of magnalium. One of the advantages 
of magnalium pistons is the remarkable reduction of 
vibration. The melting point of magnalium is 1256 
leg. Fahr. at atmospheric pressure, which is less than 
the temperature often attained in the cylinder. But 
the magnalium pistons do not get as hot as iron pistons 
for the reason that the thermo-conductivity of mag- 
uahum is fourteen times as great as that of iron. An 
engine with magnalium pistons is less liable to pre- 
ignition than one with iron pistons. 


Science 


Searchlights for Airships are being tested in Germany. 
A dispatch from Berlin states that a naval airship which 
is to take part in the spring maneuvers will be fitted with 
a 40,000-candle-power searchlight capable of illuminat- 
ing the surface of the sea from a height of 5,000 feet. 

Dissociation of Calcium Carbide.—The increasing use 
of calcium carbide gives importance to all facts concern- 
ing its action under varying circumstances. M. Briner- 
Kurner at a recent session of the Academie des Sciences 
(Paris) proved that this compound was dissociated into 
its elements at a temperature of 900 to 1,000 deg. Cent. 

Supplement to the Public Health Reports is the title 
of a new series of popular papers on subjects relating to 
health and disease, issued by the Public Health Service. 
Supplement No. 1, by Assistant Surgecn-General Rucker, 
deals with measles, which is deseribed as a disease of 
much more serious import than is generally supposed. 

An Interesting Subterranean River in the island of 
Palawan, one of the Philippines, has been explored and 
surveyed by two officers of the U. 8. Coast and Geodetic 
Survey, and is deseribed in the last annual report of that 
service. The river is navigable for a small boat for about 
21% miles from its mouth, the tunnel through which it 
passes widening in places into large chambers containing 
beautiful stalactites. 

The Actinometer.—A useful invention in the field of 
technology is the actinometer, a description of which was 
presented to the Academie des Sciences recently by M. 
Daniel Berthelot. This little instrument permits the 
exact measurement of the ultra-violet rays of luminous 
bodies. By reason of the increased application of these 
rays, particularly for purposes of sterilization of water, 
ete., it is probable that this may prove to be of much 
practical value. 


Natural Toothbrushes are described in a consular 
report from Santo Domingo. It appears that the stems 
of several shrubs and trees are used by the natives in 
lieu of toothbrushes, and are known as ‘“‘chew sticks.” 
Among them are the stems of the orange, the lemon, and 
the membrillo or quince tree, all of which have an agree- 
able flavor. The most commonly used, however, is a 
plant known as ‘“‘guano,”’ probably the same as the one 
called in Spanish *‘ palma de guano.”’ The natives use 
the green stem, the end of which they chew up and use 
as a toothbrush. Various chew sticks are similarly used 
elsewhere in the West Indies. 


International Rubber Congress.—Preparations are 
being made for the International India Rubber Congress, 
which is to be held at Batavia, island of Java, in Septem- 
ber of next year. A commission appointed for the pur- 
pose is now engaged in the preliminary work and is re- 
ceiving the papers upon subjects connected with the 
rubber industry which eminent specialists are sending in. 
The work of the congress is divided into eight see- 
tions: 1. Botanical and zoological questions. 2. Climate 
and soil. 3, Culture and gathering of products. 4. 
Preparation and proeesses. 5. Methods of working plan- 
tations. 6. Artificial rubber. 7. Commerce. 8. Publica- 
tions. Dr. C. J. van Hall is seeretary of the congress, and 
the headquarters are at Buitenzorg, Java. 


Death of Prof. William Hallock.—The recent death 
of Prof. William Hallock deprives Columbia University 
of its senior Professor of Physies. Prof. Hallock had 
an active seientific career. After graduating from Colum- 
bia University and the University of Wurzburg, ke was 
physicist for the Geological Survey at Washington, 
where he also acted as Professor of Physies in the Cor- 
ecoran Sehool. From 1889 to 1892 he was Professor of 
Chemistry and Toxicology in the National College of 
Pharmacy. He also occupied for part of this time 
the chair of astro-physics at the Smithsonian Institu- 
tion. He was connected with Columbia’s Department 
of Physies from 1892 onward. Had he lived he would 
have been the official measurer of the yachts which will 
compete in September, 1914, for the “America” Cup. 
At the time of his death he was the official measurer 
of the New York Yacht Club. 


The National Academy of Sciences will celebrate the 
50th anniversary of its foundation at a meeting to be held 
at the National Museum, in Washington, April 22nd to 
24th, inclusive. The programme will include quasi- 
public addresses by the president of the Academy, Ira 
Remsen; President Hadley, of Yale; Prof. Arthur 
Schuster, F.R.S.; Dr. Hale, director of Mt. Wilson Solar 
Observatory; Prof. Theodor Boveri, of the University of 
Wurzburg; and Prof. J. C. Kapteyn, of the University 
of Groningen. All the addresses will be in English. The 
National Academy, which is the premier scientific organi- 
zation of this country, corresponding to the Royal Society 
in Great Britain, the Academie des Sciences in France, 
ete., was incorporated by act of Congress approved March 
4th, 1863; its principal function being, as defined in the 
act, to furnish advice to the government ‘“‘upon any sub- 
ject of science or art.’ The initial meeting was held April 
22nd, 1863, in the chapel of the University of the City of 
New York. It now has a membership of 120, besides 45 
foreign associates. 


“ 


Automobile 


The Small Boy and the Horn Button.—There are few 
things that can be more annoying than the small boy 
whose eagle eye never fails to search out the button for 
the electric horn and whose finger unflinchingly presses 
it to the accompaniment of a raucous blast that startles 
pedestrians almost out of their wits and draws unneces- 
sarily on the battery. In appreciation of the fact, one 
manufacturer of a high-priced car has hit upon the novel 
scheme of concealing the button beneath the leather of 
the upholstery. The owner knows where the button is, 
but no one else can even suspect its presence, for the 
wires leading to it also are concealed. 


Motor Spirit from Living Plants.—Because the sup- 
plies of both crude oil and coal are more or less limited 
and are impossible of regeneration, a British chemist 
rises to remark, quite logically, too, that the better way 
to solve the impending fuel problem is to obtain motor 
spirit from living plants. Potatoes, beets and ‘allied 
vegetables, consisting largely of starch, are capable of 
fermentation and yield alcohol. It would seem, there- 
fore, remarked the chemist, that the soundest solution of 
the problem is to be sought along the lines of the produe- 
tion of fuel from some living plant which assimilates 
carbon by photosynthesis, thereby avoiding the exhaus- 
tion of the souree of supply. 


Unusual Application of a Fan Brake.—For use in the 
mountainous parts ef Switzerland, a car has been devel- 
oped in which the usual brakes are supplemented by a 
large fan brake placed beneath and parallel to the chassis. 
When descending heavy gradients, the fan is placed in 
motion, thus causing a large displacement of air and ma- 
terially retarding the car while at the same time the draft 
serves to prevent overheating of the rear wheel brakes 
and of the differential mechanism. The fan is so arranged 
that it can be driven through any one of the four speeds 
obtainable with the gear set and the blades are adjustable 
to provide greater or less retardation according to the 
steepness of the grades negotiated. 

A New Road Material.—A new road material designed 
to stand hard usage from automobiles is being tried by a 
Swiss engineer, W. Erlich, and is said to consist of a mix- 
ture of broken stone about the size of a hazelnut, but not 
limestone, with a binding material whose composition is 
not divulged by the inventor. In the present proeess the 
stone is heated at first from 100 to 150 deg. Cent. and mixed 
at this temperature with the melted composition. When 
in use, the mass is remelted in order to put it on the road. 
A road roller heated to a rather high point is passed over 
the surface, the roller weighing about six tons. Reports 
state that very good road surface can be obtained in this 
Way. 

Influence of Engine Starters on Design.—It is inter- 
esting to note that the widespread adoption of engine- 
starting apparatus operating through gearing cut in the 
periphery of the flywheel has required the produetion of 
better flywheels. The gearing cut on cast iron flywheels 
seareely can be expected to wear for any length of time 
and hence steel has come into more general use for the 
purpose. The alteration can be expected to raise the 
already high factor of safety, for though the bursting 
of flywheels is a rare occurrence, it is a matter of com- 
paratively common knowledge that the rim speed of the 
ordinary touring car flywheel frequently exceeds the safe 
limit and in fast roadsters the occurrence is very common, 

The Cyclecar in America.—It is doubtful if that hybrid 
vehicle which abroad is styled “‘ cycleear’’ for the want of 
a better name, ever will prove popular in America. in 
the first place, the American tendeney is toward greater 
carrying capacity, whereas the cyclecar accommodates 
only two passengers, but what is of even greater import-~ 
ance, American roads are not suitable for the little vehi- 
cles. Foreign roads, as nearly every one knows, are, im 
the majority of cases, veritable boulevards; there are 
no ruts. Outside of the big cities in America, however, 
ruts surrounded by mud are the rule rather than the ex- 
ception. And as the eyclecar can neither straddle the 
ruts nor run in them, either of which is necessary for some 
sort of comfort, it is very doubtful, to say the least, if the 
eyclecar ever will become popular. 

Mirrors at Road Crossings.— Mirrors at road crossings 
for the use of warning automobiles are commencing to be 
used in England, it is stated, and the results are very 
good. They are being put in piaces where the crossings 
are specially dangerous, and the use of large mirrors 
allows the driver to see the reflection of cars which are 
coming in other directions. The method will probably be 
extended in the future, as it is likely to avoid many aecei- 
dents and will be well worth the small cost of putting in. 
Another use for mirrors is upon heavy power wagons, 
where the driver cannot hear the signals of automo- 
biles back of him so as to have him take the right-hand 
side of the road to allow them to pass, for the noise of the 
power wagon often prevents the horn from being heard. 
It is proposed to fit the power wagons with small mirrors 
showing the back of the road, but were this to be made 
obligatory, the mirrors might be imposed upon the usual 
automobile cars as well, and this would give rise to some 
objections from their owners. 
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The present al 
has to do with the the 
and rail fastening, and 


particularily with the 


lattes These have 


not kept pace with 
the great increase in 
the weight of trains 
and speed at which 
they are run Except 
for the gradual intr 

duction of tie plates, 
placed between the 
base of the rail and 
the wooden tie. in or 
der to distribute ie 


load and prevent 


ties from being 
crushed down, the i 

erage American track 
may is the same in 
general type as it was 
fifty years age Its 


most glaring defect is 
the cut spike, whic! 


nething more nor 


than a magnified 


and it does not take 
the expert mind of 
engineer to understand 


that nalling the rails 
which earry the heavy: 
traffic of to-day dow! 
to a wooden tie is a 
practice that ought to 
have become obsolete 
mans i decade ago 
The cut spike is bad 
from whatever poin 
we look at it Wher 
it is driven down into 
the tie by the blows ef 
a heavy sledge. it does 
not cui # clean, snugly 
fitting hole, but, in 
stead, it tears its way 
throvugb the fiber, pro 
ducing the ragged 
hele, shown tn one of 


the accompanying en 


gravings The result 
is bad tn two ways 


First, the holding fric 
he spike 


tion between 
and the badly torn 
fibers of the tie is 
comparativeis poor 


i 
, , 
secondly ti 


1¢ tagged 


bole thus opened into 


the tie favors the en 
trance of water and 
tends to set up a rot 


ting action, which svon 
robe the tle of if a 
ready limited holding 
power 

In cases where the 
rail rests immediately 
upon the wooden tie 


and to a less degree 


where tie-plates are int 


modern trafic tend to 


tie-plate down into the 


the spike. Moreover, the 


ties and ballast, causes the 


duce 2a wave-like actior 


particular point a powerful 


rail is first depressed 


er by the wave-like action. 
inal position, pulling the 


them in time, with the 


two inet 


in one of tts worst form 


illustrations Some of 


some Cases the screw 


into place without boring of any 


ractice is to bore ; 


the latter firmly 


Screw Spike Versus the Cut Spike 


and Rail Fastening in Their Relation to Safety of Travel 


oak ties was 5,160 pounds and the maximum resistance 
of screw spikes was 15,530 pounds. The tests of Hardy 


Catalpa wood shows the 


maximum resistance of cut 


spike for twelve tests was 5,000 pounds and for four- 


teen tests of screw spikes 
pounds Four and five tests 


chestnut gave 3,220 pounds 

















Crushed and splintered ties, found by Interstate 
Commerce Commission at scene of a derailment. 











been partially drawn by vertical 
working of the rail. 


These spikes have 























between rail and 
tie destroy holding power 
movements of rail. 


Section through a portion of a railroad tie showing 
the bored hole, helical lining and screw spikes in 
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Section of tie, showing helical lining as used with 
screw spikes on the Harriman lines. 


We present an illustration of a screw fast- 
ening which is being used on the Harriman roads with 
great success, in which the holding power of the spikes 
screwing down into the tie 
a helical steel lining, of the same pitch as the threads 
of the spike, which are engaged by 
the spike is in place. This device provides a greatly 
enlarged area of resistance against shearing, 
returns to or above its orig particularly valuable when the softer woods are used. 
The great superiority of the screw over the cut spike 
was demonstrated by some tests made at Columbia Uni 
res above the base 
demonstrated that 
ance of cut spikes driven, without boring, into seasoned 


is shown in one of our smaller 


more progressive 


Section showing the brutal tearing of tie fiber by 
driving cut spike. 


cases. Such cocoons when 
black, and the water takes a 


the maximum was 9,440 
respectively of seasoned 
resistance for cut spikes 


and 11,150 pounds for 
screw spikes. Forty 
tests of seasoned lob- 
lolly pine gave a maxi- 
mum resistance for 
eut spikes of 6,250 
pounds and for screw 
spikes, 13,710 pounds. 
The superior results 
with screw spikes as 
thus obtained in the 
laboratory have been 
confirmed in actual 
service in the tracks. 


The Color of 
Cocoons 

HE color of the 

cocoon produced by 
certain Lepidoptera is 
the object of re 
searches made by the 
German scientist, De- 
witz In the case of 
the Hasiocampa quer- 
cus, he observes in the 
ease of a caterpillar 
kept in a tin box, that 
about S or 9 o'clock 
A. M. it prepares a 
gray cocoon formed of 
silk and a certain 
number of hairs, and 
it is only about 2 
o'clock P. M that it 
commences to saturate 
the cocoon witha 
creamy liquid which 
solidifies and renders 
the cocoon hard and 
durable. Making a 
small opening, he is 
able to see the cater- 
pillar spreading the 
liquid on ‘the inside 
with its mouth, so as 
to be absorbed 
throughout the whole 
mass. The finished 
cocoon is of a light 
gray hue, but if this is 
now taken off, the 
caterpillar commences 
to make a second one, 
in which the silk is en- 
tirely white, and this 
is due to the fact that 
the provision of liquid 
has now been exhaust- 
ed, so that no more 
can be put on and the 
cocoon remains in its 
original state. It 
should also be re 
marked that in the 
case of the first co- 
coon, after saturating 
it with the liquid the 
eaterpillar then lines 
it with a white silk. 
which remains in the 
natural state in all 


placed in water become 
brown hue. He also no- 


tices that the moisture of the air causes color changes, 
and the cocoon is almost black in damp air, but remains 


a light gray in dry air. 


How to Clean Brass 
= clean brass furnishings or to remove fly spots 
or tarnish from them they should be boiled for.a 


few minutes in a_ solution 


one ounce of alum to 


every pint of water. After boiling they should be pol- 


ished by some brass polish 
will remove tarnish from 
means fail. 


or just a dry cloth. This 


crevices where other 
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Lifeboats Which Can Be Launched on Either 
Beam. 


Bpwce the time arrives when ocean-going steam- 
ships are so fully protected against sinking that 


Making the Aeroplane Safe by the Gyroscopic 
Stabilizer 
By Robert G. Skerrett 


T is commonly recognized to-day among aviators and 

the builders of flying machines, that stability is the 
quality most to be emphasized in order to insure greater 
advance and wider adaptation of the aeroplane. This 
stability must be either inherent responsive to 
automatic control that the pilot shall be subjected to a 
minimum of executive nervous 


or 80 


reasonable stresses. 


control is not entirely the result of the functioning of 


1? ingenious 


gyroscopes, and this departure is one of t 
the 
which overcomes one of the serious defects 


installation. He employs a tempering 


features of 
mechanism 


which characterized earlier stabilizers using the gyr« 


scope, pendulum, or other inspiring medium tending to 


maintain horizontality. We shall appreciate the value 
of this modification presently. 

In our illustration of the vital mechanisms of 
hydro-aeroplane, the rectangular disk is the exposed 
surface of an anemometer. Its duty is threefold. First, 

it furnishes a visible record at every 


instance of the speed of the aeroplane; it 





every ship can act as its own lifeboat, it will be neces- 
iry to stow sufficient lifeboats to take care of every 
ul on board. As compared with present conditions, 

this involves carrying twice and in some cases three 

times as many lifeboats as are now carried on some 
hip Where such an increase is made, especially in 
e largest vessels, the problem of stow- 

ige and the getting of the boats to the 

ide of the ship becomes a very difficult 

ne 


At the time of the loss of the “Titanic,” 


the ScIENTIFIC AMERICAN, in its issue of 


April 


problem in 


27th, 1912, published a study of this 
the ill-fated 
stow- 


connection with 


in which it was shown that by 


the tifeboats athwartship and dispens- 
structures, it 
fifty-six life- 
that the ship 
that in 


with some of the deck 


hig 
possible to 


provide for 


the 


Wiis 


bouts instead of twenty 


carried It was suggested order 


able to launch the boats on either 


to be 








catches the machine when rising too slow 
ly and starts the flyer upon a life-saving 


volplane before there is danger of its siid 


regu 


ing backward; and it also serves t 


late the angle of the various maneuvering 


planes, so that the amplitude ef thetr 
steering effect will just suit the speed of 
flight at any moment. 

When climbing, the aviator ordinarily 
knows next to nothing about the actual 
rate of his progress. The nose of the 


aeroplane points upward and his engines 


may be working smoothly, and yet the 





nero 





side of the ship, that is to say, to which 


side she was listed, the boats should 


ever 
cradles, 


deck of 


hoat-skids or run- 


the 


~ mounted in 


ning in grooves sunk in the 


Boats of the 


either side of ship. 


Flushing Royal Mail steamers as arranged for launching on 


very angle of his rise may cause the 


plane to slow down dangerously close to 


falls to 


the critical speed at which the air 


sustain the machine. Before he knows it, 





We have been much interested to learn 


Flushing Royal Mail steam- 
the Netherland 
night ser 


that the large 


3.000 tons, owned by 


ers of 


Railways and running on 


from I 
for the 


State 


olkestone to Flushing, have 


vice 


past five ye: been making use 


irs 


of this method of carrying and handling 


ifeboats; and we present the accompany- 


illustrations, showing how the boats 


nig 


are stowed and launched. The ships of 


this company make it a point to provide 


uflicient lifeboats to accommodate every 








the flyer starts slipping backward, and 
well nigh instantly the aeroplane is fall 
ing uncontrollably earthwerd, tail first 
Let us see how the anemometer Comes to 

the rescue. 
When the wind pressure on the little 
disk registers within a few miles of the 
minimum bvoyaney, the anem 


ometer brings into play a small electrical 
apparatus termed a servo-motor, which op 
shaft 
system of longitudinal contro! 


first, it shifts 


w lever in the 


erates a leading to ¢ 


speed of 


This shaft 


does two things: the ful 





board 


lifeboats than it 


person on This cails for a larger 


number of would be 


e to 


pos 


carry conveniently in davits along 


Details of the rails and boat skids. 











the side of the ship and, consequently, some of the boats As we know, Monsieur Gustave Eiffel and his dis- 
e carried amidships the manner shown in the ac tinguished collaborator, Engineer Drzewiecki, have pro- 

companying engraving, which represents one of the duced the “aerostable,” a combination of tandem wings 

deckhouses, with four boats mounted above the level which, through their measure of opposite impulses, 

of its roof tend to establish automatically a resultant stability in 
The two outer boats at the side of the vessel are the machine which is mutually supported by them. This, 

mounted adjacent to the davits; the other two boats in brief, constitutes the element of inherent stability 

are mounted on movable beat-skids, which are arranged by which an aeroplane of that design is steadier in 

to travel on a curved rail which spans the deckhouse flight and not so apt to tip vertically, i. e., fore and 

from side to side of the ship. aft, because of gusty conditions of the wind prevailing 
The V-shaped boat chocks are mounted pivotally at the time. 

on the center of the movable skids; the top edges of But the aerostable is only a partway solution of the 

the two plates which form the sides of the skid are problem of longitudinal stability and has nothing to 

arranged to receive eyebolts, which are placed in such do with the lateral aspect of the question, which is 

position that the boat at whatever part of the rail it undoubtedly the more difficult to meet. The most suc- 

may be stowed and made fast will rest 

in a vertical position SS 
It will be evident from a study of this | pa : 3 

arrangement that when the center boats 

are to be launched, all that is necessary is 

to undo the lashings of the skids, make 7 PIES. SS. 

fast the davit tackles, and slide the boat 2 

to port or starboard, where it is hoisted, 

swung outboard, and lowered. The ar- REGULATOR OF PLANE ANGLES he 

rangement permits all four boats to be PER BOS TERR © 

lowered on whichever side of the ship is 

advisable, this, of course, being in every 

case the side toward which she is listed. 
It should be noted that any obstacles on 

deck, such as hatchways, are easily over 

come by building the rails above the same. 

In practice it takes the crew fifteen min- 

utes to transfer half the boats from one 

side to the other, and to lower all the 

hoats into the water over one side. The 

device was worked out by one of the com- a 

pany’s officers and it was awarded a gold ont ;. 

medal as an improved life-saving device SS 

by the Exhibition of Safety which was } 

held at the Hague in 1908 










crum so that the pilot cannet operate the 


lever, and then it functions the lever it 
self through the medium of compressed 
air in such a manner that the aeroplane is mede to 





ees, thus start 


turn its nose earthward a number of degr 


ing the machine automatically upon a gliding descent 


This impulse is sufficient to bring the velocity of flight 


well above the critical point, and in this way the avi 


ator is warned of the danger that was near and corre¢ 
tion provided simultaneously. gnorance of this peril 
has probably been responsible for a number dis 
tressing accidents In this particular operation, the 
gyroscope is not an essential associate 

Ordinarily, however, the gyroscopes exercise auto 


matie surveillance over stability, both in the horizenta) 
and the vertical planes, by regulating the flow of com 


pressed air to the operative cylinders In principie, 





the arrangement is rather simple. The motive cylin 
ders are attached to the same cranks ot 
os levers that can be worked by the pilot's 
hands or the lateral swing of his body 
against the yoke attached to the back of 
his seat. The hand wheel in front of him 
functions the vertical movement of the 
nose of the machine, while the lateral 
throw of his body corrects or guides the 
horizontal tipping. toth of these opera 
tions are subject to his will so long as 
he presses an attachment on the steering 
wheel, and he can maneuver the machine 
quite independently in thi manner, 
despite the action of the stabilizing gyi 
scopes. But, when he does not will 
supersede the guardianship of the gyro 
scopes, then they take over the comnuind 
lateral and vertical movements on 


has amply demonstrated that these littl 


of all 

| the part of the aeroplane, and experience 
| 

wheels are far more alert than 


spinning 


the most skilful of aviator 








Echoes of the Andree Expedition 
y UOY NO. 10 of Andrée’s ill-fated bal 


) Joon expedition in the Arctic was 


found last September floating off Prince Charles Fore- 
land, west of Spitsbergen. Discussing this event in the 


Swedish journal Ymer, in connection with the previous 


discovery of buoys Nos. 3 and 8 on the southwest coast 
of Iceland, Dr. Nathorst concludes, in view of the known 
that all three were thrown over 
Josef Land. 
seems certain that the course 
northeast; then, after a west- 


course of the currents, 
the 
the remains, it 


somewhere to southwest of Franz 
From all 
of, the 
ward loop, easterly. The final catastrophe seems to have 


cecurred between Franz Josef Land and Nova Zembla. 


balloon was first 


Diagram of the Sperry gyroscopic aeroplane stabilizer. 


cessful efforts to deal with these two departments of 
Mr. Elmer A. 
conjunction 


aeroplane stability have been those of 


Sperry, 
with Curtiss 


experimenting in 
year. 
Diego, California, 
the efficiency 


who has been 


more than a Recent 


San 


machines for 
trials at the Curtiss camp at 
have demonstrated the 
of Mr. Sperry’s gyroscopic stabilizer. 


correctness and 

The gyroscope as a stabilizer for aeroplanes is not, 
in itself, essentially but the manner in which 
Mr. Sperry employs its corrective agency is a 
one. In the present apparatus this measure of safety 


new, 


novel 


The way the gyroscopes work i " 
follows: when a disturbing impulse 

form of a wind gust hits any ‘ 

tii | system of guiding planes, the gyroscoyx 


whose duty is to provide a remed ne 

in opposition, and i u vinging the 

actuate a wonderfu delicate halanced 
valve in the air supp ine, and moti energy 
cordingly fed to the propel evilindel the piston rod I 


which pulls or pushes the required lever to which th 


wires are attached that run either to the aileron i 


wing tips or to the plane at the end of the tal 





these gyroscopes have no quantitative discrimination 
and would cause the planes to move through a given 
angle, no matter whether the flying machine were goin 
fast or slow In other words, if traveling at a high 
velocity effort to stabilize would = yn ibly 
produce violent motions that might hre the 
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pilot ont of bis seat and do harm when really intended 
to heip it is here that the anemometer comes again 
ntinvally shifting the fulcrum of the 
intermediate cranks or levers it qualifies the measure 
f the angular movement, either of the ailerons or the 
elevator at the tall, and thus an easy steering or cor 


on follows, the wind pressure on the face 


rective ri 
f the ‘ inemometer prescribing the amplitude 
of the movements of the necessary planes 

The electrical impulse for the spinning gyros is ob 


tained from a tittle dynamo driven by a belt from the 
forward end of the crank-shaft This motor weighs 


ind should the engine stop, there is 


held in reserve sufficient power for operative purposes, 
for a short while, in a storage battery This energy 
would meet a requirements incident to a descent, and 
is auntomesticaily thrown into service when the engines 
halt rhe manner in which this dynamo is constructed 


mukes it possible to generate both direct and alternat 
ing «nurrent, and the latter is available for wireless 
telegraphy without the weight incidental to a separate 
installation for that particular service Compressed 
air is cleverly obtained by a small apparatus attached 
to the head of one of the cylinders. It catches the im 
pulse of an explosion at the instant following ignition, 
and a nicely adjusted check-valve prevents any of the 
explosive mixture reaching the air tank. In this man 
ner, the reservoir is kept charged at the desired pres 
sure, and sufficient reserve is maintained, so as to 


provide motive energy for the stabilizing equipment 


for a reasonable time after the engines cease to work. 





The previous difficulties with stabilizers has been 
that they dangerously hampered the independence of 
the pilot. Mr, Sperry, however, leaves the airman free 
to exercise control or to turn the task of stabilizing over 
to the apparatus in the interim, the aviator being su 
nd oniy when through ignorance or 
At San Diego, Mr. Sperry’s 


perseded in commi 





inattention, danger is near. 
son and seme of the Curtiss pilots have deliberately 
gone out over the water and tried to upset the stabilized 
machine, and in every case the apparatus has responded 
to the demand and functioned effectively This not 
only means a material gain in military value, but it 
upon the future use of the flying 


bears importantly iy 


machine, either for sport or commercial service of one 


sort or abhotoer 


Aeroplane Accidents 
S iNCE the last fatal aeroplane accident in our Gov 
7 ernment service in which Lieut. J. D. Park lost his 


life, near Los Angeles, Cal., on the 9th of May, attention 


has again been Invited to the large number of casual 


ties which have followed aviation in our military ser 
some rather startling statements of percentages have 


fHtowed, but before relying too much upon these it may 





t our misfortune in having a num 
ber of casuulthe occurring closely together, combined 


number of aviators which we have 


with the very sma 
in our cervice, would greatly exaggerate our situation 
in this respect A far more useful comparison might 


be made when we consider the average number of 
hours in the air and miles covered per aviator. It is 
admitted that the percentage of casualties in our ser 
vice is high ince six of our officers have lost their 
lives, beginning with the sacrifice of Lieut. Thomas 
EB. Selfridge in the preliminary trials of our first mili 
tary aeroplane at Fort Myer, Va., in the autumn of 
1968. When we examine our records in connection with 
the only other nation from which exact data are avail 
able (England). we find that our aviators average 
nearly twice the number of hours in the air and miles 
covered per aviator 

The data from France include pilots of all kinds, 
and consequently do not furnish a basis for estimate. 
if we consider simply percentage of losses, Italy is 
shead of us in the mournful statistics, while England 
is very close. There is one thing which an examination 
of the statistics presents, and that is the greater per- 
centage of casualties occur in the first few flying 
months, after which there is a marked falling off. 
This fact alone gives France a great relative advan 
tage, since her officers have been under training for 
periods that average much longer than our own. Due 
to the exigencies of the service, very few of our officers 
have been available for long periods of training in 
aviation 

When it is considered that the United States has 
beer ible to furnish so few of her officers for this 
service, and that such modest equipment has been pro 
vided, the records of aviation in our service are causes 
for congratulation, rather than commiseration Un 
fortunately, casualties are given much more promi 


nent places in our publications than the praiseworthy 


achievemeuts 

If we regard the latter, and recognize that aeronau 
ties has risen to an important place among the great 
war establishments of all military nations, it will no 


doubt be admitted that it is worth the cost, regrettable 


as it may le 


Ferro-titanium Alloy in the Manufacture of 
Iron and Steel 
By Charles V. Slocum 
bpm physical characteristics and the uniformity of 
iron and steel have been remarkably improved by 
the use of titanium in the foundry. The titanium treat 
ment tones up the endurance of steel against mechani 
eal shock, friction and abrasion in railway rails, chilled 
car wheels, chilled rolls and the like, and enables high 


peed metal cutting tools to hold up structural steel. 





The use of titanium alloy in iron and steel is of 


comparatively recent date. The successful manufac 


ture of this alloy was achieved by Auguste J. Rossi, 


using the electric furnace (which has so many metal 
lurgical feats to its credit) after many years of ex 
perimentation with other furnaces. Since being estab 
lished on a sound basis by the aid of the electric fur 
nace, the manufacture of titanium alloy has gone ahead 
by leaps and bounds, a single factory now having a 
product of 100,000 pounds daily. The year 1910 showed 
326,300 gross tons of titanium steel pre- 





an output of 
pared by treatment with this alloy, and this very large 
product was increased to 410,600 gross tons in 1911. 
The beneficial effect of titanium on steel is due to 
the removal of gases and solid impurities in the steel. 
These impurities, even though present in very small 
amounts, mask the physical characteristics of the metal, 
causing it to vary widely, even while showing sensibly 
constant chemical composition. The titanium treatment 
is applied to the molten metal in the foundry and the 
action of the titanium is essentially a cleansing one, 
based on the fact that titanium is a very powerful 
deoxidizer, with a strong affinity also for nitrogen. 
Added to steel containing deleterious oxides and oc 
cluded gases, the titanium greedily and searchingly 
combines with the foreign substances, developing com 
pounds which are expelled as a very fluid slag and 
leaving the metal itself pure, clean and dense. The 








{ 
| T/TANIUM STEEL RAIL 


hg ISS’ 2.77 lbs. per yare 


——— 








BESSEMER STEEL RAIL 






LOSS 6.04lbs. per yard 





Comparative wear in equal time of Bessemer and 
titanium rails. 


alloy may be added in the ladle, preferably shoveled 
directly into the stream running from the iron cupola 
or steel furnace into the‘ ladle, so that the lumps of 
alloy (resembling so much pig iron) are thoroughly 
churned up in the molten metal. It is important to 
mix the alloy in thoroughly, as it is much lighter than 
the fluid steel. After standing for a few minutes the 
ladle full of molten metal is poured into the ingot 
molds or into castings. 

In railway rails alone the effect of titanium has been 
most striking because of the urgent need of better 
metal to support the great weight, high speeds and gen- 
erally severe service in modern railway traffic. The 
accompanying illustration shows at a glance the bene- 
ficial effect in the lessening of wear on the head of the 
rail. The drawings are cross sections of two rails 
weighing 100 pounds to the yard, laid on the high or 
outer side of a railroad curve subject to continuous 
heavy traffic, and show the wear on the rails after a 
few months’ service. The first drawing shows the orig- 
inal outline and the outline after the stated wear on 
a rail from titanium treated steel, and the second draw- 
ing shows the original and worn outline on a plain 
Bessemer steel rail. The treated rail in this instance 
has a considerably larger carbon content, but this in- 
crease is not essential to the success of titanium, 
although it should be noted that the titanium treat- 
ment so fluidizes the steel as to permit using compara- 
tively high carbon that would, without the titanium 
treatment, cause brittleness in the steel. 


What Are the Ten Greatest Inventions of Our 
Time, and Why ? 


A Prize Article Contest Open to All Scientific 
American Readers 

rT.HE November Magazine Number of the Screntiric 

AMERICAN is to be devoted in part to a review of the 
great inventions of our time. Because a large number 
of ScreNTIFIC AMERICAN readers are either inventors or 
users of inventions, it seems to the Editors that their 
judgment of the inventions produced in our time which 
deserve to be called the greatest, their appraisal of 
the relative importance of the paramount technical 
achievements of our day, would be of peculiar value 


and interest. Therefore, it has been decided to leave 
the entire subject to them. 

The publishers of the Sctentiric AMERICAN offer three 
prizes of $150, $100 and $50, respectively, for the three 
best articles on the topic, “What Are the Ten Greatest 
f Our Time, and Why?’ 

Contestants for the prize must observe the following 


Inventions ¢« 


rules: 

1, Each article must discuss and answer the follow 
ing three questions: 

a, What, in your estimation, are the ten greatest 
nventions produced within the last twenty-five years? 

b. What are your reasons for this selection? Justify 
your selection in each case. 

c. To what person or persons is the greatest credit 
due in the developing and perfecting of each invention 
which you have selected? 

2. The entire subject must be covered in a_ type- 
written article not exceeding 2,500 words in length, 
and must be treated as simply, lucidly and non-tech 
nically as possible. 

3. In deciding what are the greatest inventions of 
our time, the contestants are limited to machines, de- 
vices and discoveries commercially introduced in the 
last twenty-five years. 

4. Since the Screntiric AMERICAN is “the weekly 
journal of practical information,” and its readers prac 
tical business men and inventors, the articles submitted 
should deal only with patentable inventions and dis- 
coveries. 

5. In order to guide the contestant in deciding what 
is a great pioneer invention of our time, it is suggested 
that practical success and general usefulness to man 
kind be used as a test. A modern discovery may have 
been suggested long ago and its underlying theory even 
worked out mathematically, as in the case of wire 
less telegraphy, but nevertheless it falls within “our 
time,” if it has been made generally accessible and 
useful within the last twenty-five years. But commer 
cial success should not be the sole criterion. The 
flying machine has not yet added millions to the na 
tional wealth; but, for all that, it is a great invention 
of our time. Mere improvements on well-known and 
successful devices are not to be numbered among the 
great inventions of our time. 

6. Contestants must not disclose their identity. Each 
article must be signed with an assumed name and must 
be accompanied with a sealed envelope, on which the 
assumed-name is written, and in which the real name 
and address of the author is contained. 

7. Contestants must address their articles, accom 
panied by the envelopes containing their real names, 
to “The Invention Contest Editor of the Scienriri1 
AMERICAN, 361 Broadway, New York city.” 

8. The articles will be passed upon by a Board of 
Judges, whose names will be announced in a future 
issue of the ScreNTiFiC AMERICAN. 

9 The Board of Judges will receive only the arti 
cles submitted; the envelopes containing the true names 
and addresses of the authors will remain in the pos 
session of the Editors of the SclentTiric AMERICAN 
When the judges have made their decision, the Editors 
will open the envelopes of the winning contestants and 
notify them of their success. 

10. The decision of the judges will be announced in 
the ScreNTIFIC AMERICAN Of November Ist, 1913. The 
prize-winning articles will be published in the order 
of merit in consecutive issues of the SclENTIFIC AMERI- 
cAN, beginning with the issue of November Ist, 1915. 

11. The Editors of the SctenTIFIC AMERICAN reserve 
the right to publish in the ScrentiF1c AMERICAN or the 
ScrIENTIFIC AMERICAN SUPPLEMENT articles which have 
not been awarded prizes, but which are deemed worthy 
of honorable mention. 

12. While contestants are not required to supply 
pictures with their articles, illustrations will be wel- 
comed. If drawings are submitted, they need not be 
elaborate; the staff artists of the ScreENTIFIC AMERICAN 
will work them up for reproduction, provided the mate- 
rial supplied is intelligible. Do not send pictures torn 
from books and periodicals; they cannot always be 
reproduced satisfactorily, and their unauthorized re- 
production may constitute a copyright infringement. 
If photographs marked “copyright” are sent, they 
should be accompanied with the copyright owner's writ- 
ten permission for their reproduction. 

13. Members of the staff of Munn & Company, In- 
corporated, publishers of the Screntiric AMERICAN, and 
of Munn & Company, solicitors of patents, are excluded 
from the contest. 

14. All articles will be received up to 5 P. M., Sep- 
tember Ist, 1913. 


Another Aeroplane Patent.—An aeroplane shown in 
a patent, No. 1,056,844, to John Thomas Simpson 
of Newark, N. J., comprises a frame for the aeroplane, 
together with a sustaining plane and a balancing plane, 
both planes being separately connected to the frame 
and having mechanism by which they may be moved 
from side to side to obtain stability. 
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The Bow Rudder 
To the Editor of the Screntiric AMERICAN: 

Your issue of March 15th is just received here to-day, 
and shows a desultory interest in the bow rudder. I 
spent last summer on the Lake of Thun, and noticed 
that the fleet of seven steamers were all fitted with 
The wheel house contained two wheels, 
mounted one immediately abaft the other, their rela- 
fore and aft, denoting which rudder 
they controlled. These ships were legitimate river or 
lake steamers, not double-ended ferryboats, and were 
steered by the after rudder, on the lake. At Interlaken 
is a long canal into which the steamers ran forward. 
They were always backed down to the lake, and dur- 
ing that operation were steered by the forward rudder, 
which temporarily stern. At Thun, 
where the lake empties and where the current is strong, 
the steamers are turned out in the lake and entered 
using the rudder. At Thun 
in making one of which both 
wheel. 


bow rudders. 


tive positions, 


represented the 


first, again bow 
there are two landings, 


quartermaster for either 


stern 


rudders are used, a 
This operation seemed to give a decided sidewise or 
broadside motion, which may have been the reason for 
it. the current past the landing stage being rapid. 


Paris, France. Wittiam H. Braprorp. 


Automatic Lighting of Light Buoys by Means 
of Selenium 
To the Editor of the Screntiric AMERICAN: 

An article in your issue of March 8th, entitled “‘Light- 
ing Light Buoys by Wireless,”’ is read with great inter- 
est, and the new application of the familiar “Wireless 
distant control” appears to be an improvement in this 
ease over the old system of shore control of lights on 
buoys. 

In practice, however, it will doubtless be found that 
additional complication is involved and a certain degree 
of reliability sacrificed; also the installment of wireless 
tuning and receptive devices in buoys will be an addi- 
tional expense which will not meet with favor. 

If it is the object to avoid the old system of shore 
supply and control to light buoys and further locate 
the source of power in the buoy itself and do away with 
the cable, the writer suggests that the buoy contain 
the necessary batteries, also a selenium cell and relay. 

By this method we do away with not only the cable, 
but also with the proposed wireless apparatus, and 
have a purely automatic signal which will need occa- 
sional renewals and inspection. 

It seems hardly possible that this application of the 
“selenium cell” is new; but since it appears a great 
simplification of the newly proposed German system, 
and since no mention of it is found, this idea is respect- 
fully submitted and may be taken for what it is worth 
in the estimation of those familiar with the light-buoy 
problems. 

The above system is, of course, applicable to many 
modification., for example, control by means of a ship 
or shore searchlight. A. Ke.ioaa Sioan. 

Brooklyn, N. Y. 


Undamped vs. Damped Oscillations 


To the Editor of the Sctrmentiric AMERICAN: 

My attention has been called to certain publications 
that have been made in your Journal of late in which 
the statement has been made that the result of the Navy 
test on radio-telegraphy, as conducted between the 
Arlington station and the cruiser “Salem,” had shown 
very conclusively a marked superiority, in long-distance 
operation, of the undamped oscillations over the damped 
oscillations or, as it has generally been spoken of in the 
press in discussing these tests, of the oscillations from an 
are generator as contrasted with those of a spark generator. 
While it is perfectly true that superior results, for given 
amounts of energy, were secured with the undamped 
oscillations, over those secured with the damped oscilla- 
tions, the real cause of this superiority has not, I believe, 
as yet been noted in any of the press statements. I 
therefore wish to call your attention to the fact that this 
superiority was shown when using the Fessenden re- 
ceiving apparatus supplied to the cruiser “‘Salem”’ as part 
of its equipment in connection with the spark equipment 
supplied by the National Electric Signaling Company. 
It was a fact well recognized by the engineers of the 
company that the heterodyne would work to its best 
advantage with undamped oscillations, it having been 
invented and developed for that specifie purpose and 
later adapted to the spark type as well, and it was also 
well known by them that it supplied the best known 
receiving mechanism for undamped oscillations. This 
superiority was so great that after the first few days all 
other forms of receiving apparatus were abandoned by 
the Navy officials in their test with the undamped oscilla- 
tions. The heterodyne receiving apparatus operates 


upon the principle of “‘beats’’ in which interference beats 
of adjustable frequency are produced between the in- 
coming oscillations and those produced in a local circuit. 
It is thus possible, in view of the action being a resultant 
of two forces, one from the sending station, and one 
produced locally, to considerably increase the energy 
available for operating indicating mechanism for receiv- 
ing the signals. It is also possible by adjustments at the 
local circuit to secure a pure flute-like musical tone of 
any desired pitch and thus allow the operator to select 
what best suits his ear. This note is written simply in 
the interest of accuracy in order that readers interested 
in this line of work may be made aware of the real cause 
of the superiority shown by the Government test. 
Pittsburgh, Pa. Samvuet M. KIntNeEr. 


Submarine Mountains 


To the Editor of the Screntiric AMERICAN: 

It may be of interest to some of the readers of the 
Screntiric AMERICAN to know that there are mountains 
and voleanoes under the sea, the same as on the surface, 
one of which I will deseribe. While acting as second 
officer of the U. S. cable ship “Liscum,” stationed at 
Manila, P. I., we were ordered to proceed to Malabang, 
and run’a line of soundings from that place to Zamboanga. 
These are two important military settlements on the 
island of Mindanao, and it was the intention of the de- 
partment to run a new cable between these two places. 
After leaving Malabang we steamed slowly toward 
Zamboanga, taking soundings every thirty minutes, 
keeping a record of same. The water gradually deepened 
from the time we left Malabang until we were off Lutah- 
gang Point, where we got 800 fathoms, when the man 
in the crow’s nest sang out “Shoal ahead.”” We imme- 
diately took bearings and fixed the ship’s position on the 
chart, but did not see anything marked on the chart 
that resembled a shoal or anything like it, so we slowed 
down and proceeded, stationing a man at the lead, and 
when directly over the shoal spot we got six fathoms up 
and down from the bridge. It appeared to be a circular 
spot about 100 feet in diameter and of coral formation. 
We only got one cast of the lead when we were in deep 
water again, so we came to the con¢élusion that we had 
run over either a submarine voleano or mountain, for 
nothing short of a good-sized mountain or some other kind 
of submarine formation could give such soundings in 
two or three feet, as sounding a few minutes before we 
arrived over the shoal spot gave 800 fathoms taken with 
the patent sounding machine. 

Cape May Point, N. J. 

Ignition Devices 
To the Editor of the Sctentiric AMERICAN: 

The writer, a reader of the Screntiric AMERICAN for 
many years, has noted with interest the article, ‘““‘Smali 
Internal Combustion Engines on Land and Water,” in 
the April 5th number. 

The fifth paragraph in this article would lead one to 
believe that the high-tension magneto was the best igni- 
tion for stationary and marine engines and offered a com- 
plete solution for their ignition troubles. 

You may be interested in knowing that from careful 
investigation, we find only about 40 per cent of the sta- 
tionary and marine engines now being made are equipped 
with jump spark (high-tension) ignition, this including 
both battery and magneto. If engines already in service 
are counted, the make and break engines outnumber the 
jump spark three to one. 

As your correspondent is no doubt aware, the principal 
reason for the adoption of the high-tension magneto on 
the automobile was the difficulty in timing four make- 
and-break igniters to operate in correct relation with 
each other and a common source of current. This objec- 
tion does not hold good with a single-cylinder engine, 
which represents by far the majority of power units in 
the stationary and marine field. 

As to the comparative efficiency, from a purely igniting 
standpoint, there can be no question but that the make- 
and-break is far the superior. The spark is more dynamic 
in character, and is hotter. The make-and-break sys- 
tem is most successfully used in connection with low- 
grade oils and gas-producer units, where the ordinary 
high-tension, jump-spark plugs rapidly short circuit by 
deposits of soot. 

The most simple ignition device imaginable is a low- 
tension engine-timed alternating-current magneto. This 
machine has no commutator and brushes, no timer con- 
tacts like the high-tension magneto; it has a single wind- 
ing on the armature, requires no coil, switch or other 
auxiliary apparatus, is built into the engine, thereby 
forming a part of same, and eliminates entirely the com- 
plications of battery or high-tension magneto ignition, 
and at the same time furnishes a vigorous spark suitable 
for igniting all kinds of low-grade fuels. 

We can cite to you several instances where, since the 
advent of this type of magneto, manufacturers have 
abandoned the jump-spark system and gone back to the 
make-and-break. This is especially true on single- 
cylinder engines where the high-tension system has abso- 
lutely no advantage and, in fact, has several drawbacks. 
Of course, where there are a number of cylinders, the cost 


ALBERT E. Repirer. 


of the make-and-break igniter mechanism would be 
greater than the jump-spark magneto and plugs. 

We believe after exhaustive investigation that it is 
the source of ignition that will eliminate the ignition 
problem in stationary and marine units. The high-ten- 
sion jump spark has its field, but this field is certain! 
not in connection with small internal combustion engines, 
for many reasons. H. R. Van Deven7ver. 

Sumter, S. C, 


Straightening the Mississippi River 


To the Editor of the Sctentiric AMERICAN: 

Notwithstanding all that has been written by corre- 
spondents in the Screntiric AMERICAN opposing the 
policy of straightening the course of the Mississippi 
River, I feel confident that’this method, together with a 
system of levees as advocated by the Screntiric AMERI- 
CAN, is the most practical of all the suggestions yet 
made. 

The actual distance from Cairo to the Gulf is about 
one half the present length of the channel from Cairo 
to the mouth of the river. If this channel should be 
straightened to two thirds its present length, the piteh 
per mile and the consequent flow in miles per hour 
would be increased one half. The product of these 
factors gives us a theoretical capacity of discharge to 
the Gulf equal to two and one quarter times that at 
present. I am fully aware of the fact that theory and 
actual practice are often separated by real, or seemingly 
impractical, barriers. Great 
often overcome by Nature herself when directed by hu- 
man skill, which in the present case may doubiless be 
applied so as to make the force of the current do the bulk 
of earth removal. For instance, a loop of the river may 
be cut out by digging a deep, straight and narrow channel 
through the alluvial soil to start the current, and if neces- 
sary may be further aided by building booms, coffer 
dams, ete. 

This straightening of the course of the flood channe! 
would surely be a long, gradual, and expensive engi- 
neering feat, but it would accomplish results for the lower 
Mississippi region far more effective than the reservoir 


obstacles are, however, 


schemes. 
However, I believe that much of the real lowland 
should be allowed to be overflowed at each flood season. 
Scranton, Pa. Cuarues H. Foaaerr. 


Control of the Mississippi 


To the Editor of the Scientiric AMERICAN: 

I have read with considerable interest the letters that 
have been sent in on the flood problem. As the editor of 
the Boot and Shoe Recorder remarked in the May 3rd 
number, I am an amateur, but I hope I can see a little 
farther than some. 

I will agree with Danville, Ind., on the reservoir propo- 
sition. Suppose there were a half dozen reservoirs in the 
Mississippi valley, where would the surplus water go in a 
flood like the one we had in this country in Mareh? it 
would be all right if it rained only a few miles on each side 
of the river; then reservoirs would hold the dampness; 
but when the Mississippi drains one half—or nearly so 
of the United States it is quite different. White Plains, 
N. Y., thinks that a dam every few miles on the Mis- 
sissippi would cost only a few dollars. The channel would 
be in a fine shape with his dams. The old river would be 
one long string of rapids, which would benefit no one. 
And again, suppose the dams were there, would that keep 
the flood in the channel? No! 

Littleton, Del., says it would be a snap to straighten the 
Mississippi. Yes, it could be done, but what good would 
it do? Say it is as straight as a string from St. Paul to the 
Gulf and wide and deep enough to carry the highest floods. 
How long would it stay straight? Until the first high 
flood came, or may be a couple of years, which | doubt. 
Why? Because on one side the bank would cave or a 
pocket would form. That would have a tendency to 
form a cross current, and slamming up against the other 
bank, out would go another pocket. So in a few years it 
would be as crooked, if not more so, than it is now. We 
will suppose again that the whole river flowed in a chan- 
nel of rock. Littleton, Del., would be in the swim. Who 
ever heard of a “runway” for a flood? The Secretary 
of the Interior must have been thinking of muskrats or 
beavers, as these animals use “runways.”’ Plattsburg 
Barracks, N. Y., should know that there is a slight dif- 
ference between the Kaw River at Kansas City and the 
He asks if the channels of certain rivers 
have not been choked? The Kaw might have choked in 
1904, but that is ancient history. He should keep up with 
the times. Everyone knows, or should know, that bridge 
abutments retard a river ever so little. Bridges go out 
only when houses and buildings form a dam, and then 
It seems to me that dykes and 
It doesn’t look fair toe tax 


Mississippi. 


something has to go. 
revetting would be the best. 
the land that abuts a river and not the plantation or 
farm back of it. If I lived five or more miles from a dyke 
I should be taxed to keep that dyke up. Then they would 
be built larger and better. I have no fool suggestions te 
give, as there have been too raany of that kind sent in 
Thornville, Ohio. Jake Hive, 
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The kite reel and the camera attached to the wire. 


Photography from a Kite 
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photograph, 


permitting the 
The 


as viewed from 


ed = directior 
f Delmar, lowa 
hundred feet In 


released by means of a piece 


making this 


aluminium box shown in 


bellows of the camera near 


x was used to prevent the 
ng the fire The length of time 
s governed by the length 


thread, 


ire wa 


h burned through a 


er band that sprang the shut 
wraph, Fig. 5, a clock mechan 

the punk and an improved 
e camera By this means 


made at any desired time and 


ted in any desired direction, 


hich could be 


made in a frac 
The 
n and the bracket are not dis 


r the reason that they have not 
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Fig. 3.—Kite and camera en route to the field. 














Fig. 4.—The preferred form of camera bracket. 











Fig. 2.—View of Delmar, Iowa, from an elevation of 700 feet. 


projecting spar struck a piece of tin 
The 
sail was then released and the camera slid down the 
But the pictures thus taken 


the line until a 
secured to the wire, when the exposure was made. 


line ready for another trip. 
were very badly blurred, and the scheme was eventu- 
ally given up after the camera struck the projection so 
hard as to be detached and hurled to the cround from 
an elevation of 1,700 feet. Fortunately, nothing was 
injured but the camera itself, although it fell right in 
town. Electricity has not been tried by the writer, as 
it calls for too great a weight of wire and insulation. 
In spite of the experience of others who have taken 
photographs from kites, balloons, high buildings, ete., 
all of short 
writer has 


whom advised extremely exposures, the 
bright sun 
shiny days, during the brightest part of the day, giving 
twenty-fifth of a U.S.4, 


failure, were 


made dozens of exposures on 


them one second at F/S or 


with although enough details 


visible to show that the shutter had opened. 


absolute 
This was 
true even with very rapid plates. 


The Submarine Violin 
HE Navy Department 


violin” for the transmission of messages 


has adopted a “submarine 
between 
submarine torpedo boats and shore stations or other 
Exhaustive tests of the apparatus have been 
Roads, Va., and 


vessels. 


made on a submarine at Hampton 
three sets of the signal device have been ordered to be 
placed on as many vessels. 

From 
From 
the ends of these is stretched taut a piano wire. Touch- 
ing the wire is the roughened rim of a wheel which, 
The 
wheel is controlled by a motor inside the hull of the 


The mechanism is an adaptation of the violin. 
one side of the submarine project two steel stays. 


when it revolves, sets up vibrations in the wire. 


submarine and the motor, in turn, is controlled by a 
Morse key. When the key is pressed the motor begins 
to revolye, the exterior wheel scraping the wire pre- 
The hull of 


The key is 


cisely as a bow agitates a violin string. 
the submarine acts as a sounding board. 
used precisely as an ordinary Morse key and dots and 


dashes are hummed on the wire as the key is depressed 


and released. About eight words per minute is the 
best speed so far attained. 
The receiving apparatus is the ordinary telephone 


receiver. The end under water may be connected by 


insulated wires to a fort, shore station or another 


vessel. 

The experiments at Hampton Roads showed that the 
vibrations may be heard clearly at a distance of five 
miles. Naval officers believe that the device can be 

perfected so that the range of the mechan- 





patent. The photograph shows 
irage at the lowe 
rather flat Note | 


part of the picture 
treme left, also 
it the foot of the 
the edge of the 


ind corner of 
raph wa taken 
three hundred 


ny considerable 


pressure of the 
ipt to cause 

l ive set off-a 
traveler which 
truck a projecting 


rriage, but this 


i pictures, owing 





on I have also 
mera and carriage 


paratus to sail up 


ism may be greatly extended. 

Christian Berger, an Austrian, is the in- 
ventor of the submarine violin. He at- 
tempted to get the Austrian government 
to make tests of it, but failed. 
the United States, he succeeded in con 
Department officials of the 
practicability of the scheme. 

The signal is a simple device and does 
not get out of order easily. It 


Coming to 


vincing Navy 


is avail- 
able at all depths. It is expected to add 
not only to the ease of communication 
with submarines operating in harbors or 
in close proximity to war vessels in time 
of war, but will add materially to the 


safety of the men who go down in sub 





marines, the most dangerous type of war 
vessel yet devised. 


The Lima Geographical Society, one 








Fig. 5.—Looking down on a quarry from an altitude of 300 feet. 


of the best-known organizations of 
its kind in South America, will cele- 
brate the twenty-fifth anniversary 
of its founding on February 22nd, 


1914, 
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A New Way of Making Artificial Diamonds 
By the Paris Correspondent of the Scientific American 
\ PARIS engineer, M. BE. de Boismenu, claims to have 

£4 produced small diamonds by a new electric furnace 

It will be remembered that the late Prof. Mois- 

small diamonds (of 


method. 
obtaining 
in the electric 


san succeeded in very 
microseepiec size) 


furnace, but the process required 


placed in a vessel of water and allowed to remain over 
night. The residue was examined the next morning. 
During the night it had disaggregated in the water and 
formed a black mud, which was decanted and then 
slowly dried over an alcohol lamp. At once M. Bois- 


menu's attention was attracted by small brilliant points 
against the black background. 


standing out He was 


who were unable to distinguish them from natura! dia 
monds. One of the largest specimens could even be 
cut, and the author sent it to Amsterdam for the pur 
pose. It was returned cut with thirty-two facets with 
remarkable dexterity. 
M. Boismenu hopes to be able to continue his experi 
ments in the near future, provided that funds are forth 
coming for installing an electric 
plant larger 


furnace upon a 








special skill, and in any case the 
results were merely of scientific 
interest. M. de Boismenu em- 
ploys a new principle, which has 
the advantage of being very easy 
practice by a 
Moreover, the 


to carry out in 
skilled 
process will undoubtedly be fur- 


operator. 
ther improved so as to secure 
larger than 
far produced, which range up to 


specimens those so 
2% millimeters in diameter. 
The inventor occupies a prom- 
inent position as director of an 
electric carbide furnace plant in 
idea 


France and conceived the 


that the diamond could be pro- 


bath 





duced by electrolysis of a 




















In closing, we should men 
tion that the 


patented by its author. 


scale. 


process has been 


A Bed in the Open for 
City Dwellers 
eo outdoors is one of 
\/ the luxuries of camp life that 
is becoming popular among dwell 
ers in the city. Heretofore, only 
those had 
room for a sleeping porch could 
fresh air and 


who ample house 


enjoy the sound 
rest that 
bedroom, but a 


with an outdoor 


goes 
western inventor 


has solved the problem for the 











of molten carbide between the 
usual carbon electrodes. 
The built of 


refractory brick and has two car 


furnace used is 


Diamonds obtained in a nine hours’ run. 
Magnified six diameters. 





From ten hours’ run. 


Enlarged nine times. run. 





diameter, one of 
be adjusted by The bed of 
the furnace is first packed with a mixture of 
powdered lime and carbon, which serves to hold 


bon electrodes 6% inches in 


which can hand. 


a trough shaped receptacle made of fused cal- 
cium carbide, as this is found best to hold the 
molten bath within the furnace. The carbons 
work within this trough, and are packed around 
with rather large fragments of carbide. By leav- 
ing the current on the bath of molten calcium 
earbide for a number of hours, an electrolytic 
action takes place by which the carbide is decom- 














posed and the negative pole becomes surrounded 


by a black carbonaceous mass, in which are 


found embedded small crystals. These crystals Diamond obtained on June 3rd. 

answer to all the tests for the diamond. Englarged fifteen diameters. diamonds are found embedded. 
The first conclusive operation was made on 

April 13th, 1908, in the inventor’s experimental Diamonds produced in the electric furnace. 

laboratory in the suburbs of Paris, using direct 

current from a small dynamo plant therein in- 

stalled After heating up the electrodes, they were able to pick these particles out by forceps and thus 


drawn one inch apart, and calcium carbide was grad- 
fed in in small lumps, so as to produce a molten 
bath gradually separated until 
finally they The heat commenced 


at 11 A. M. and ended at 5 P. M. with a continuous 


ually 
The carbons were then 
were 10 inches apart. 
hours. The current used was 800 amperes 
at 34 There were 8 pounds of melted carbide 
in the bath. At 3 o’clock a pile of carbide fragments 
were heaped upon the bath, and the whole was covered 
with a mixture of equal parts of lime and carbon so 
as to stop up the interstices, and finally the furnace 
was covered with two refractory The furnace 
this way up to the end of the test, when the 
was stopped and the furnace allowed to cool 
from 


run of 6 


volts 


slabs. 
ran in 
current 
mass resulting 


off over night. The scoriaceous 


this operation, weighing from 600 to 700 grammes, was 








iy swinging up the dome at the back into the room the bed The 


is opened to the outer air. 


separated about a dozen of them. They appeared as 
small transparent crystals of somewhat irregular shape 
whose size varied from % to 1% millimeters. Under 
the microscope they showed the characteristic appear- 
ance of diamonds. The specimens will scratch a plate 
of glass under very slight pressure, and the scratches 
are deep and remarkably clear; steel can also be 
seratched by them. 

From April 20th to June 5th the furnace made fifteen 
runs, of which eleven were very successful. The last 
two of these, the furnace ran for 12 hours with 700 to 
800 amperes at 24 to 25 volts, and some of the crystals 
reached one tenth of an inch in diameter. This seemed 
to be as far as one could go with the present small 
plant, and a new one will be required for further work. 


The specimens were submitted to two jewelers of Paris, 


Some of the results of a twelve hours’ 
Enlarged six diameters. in the open 





Scoriaceous furnace product in which 


benefit of those with limited 
space; even apartment house 
dwellers can now enjoy a night 


without leaving the 

flat. The bed is 
balcony that projects only a couple of feet be 
yond the wall of the house. 
railing and an insect-proof screen. 1 


built upon a 


It is protected by a 
ty day the 
bed is covered by a dome of metal that protects 
it from the and at 
couch is in use, the occupant shifts the dome to 
the inner side of the bed, so that the outer side 
is uncovered. 
ing the night, he can swing the dome back to 
its original without 
protection against light showers, heavy dew and 


weather, night, when the 


In case of a rain coming on dur 


position getting up For 
morning light, a waterproof curtain is provided, 
that is drawn down to any distance, following 
the curved line of the This 
privacy in the morning. For the con 
venience of nocturnal readers, a 
over the head of the bed. For making up the 
couch, the whole body can be drawn into the 
room, and as readily rolled back inte 
Then a few hinged parts are unfolded, and an 
attractive “built in” divan 
the bed is concealed. This provides the advantage of 
the ordinary folding or disappearing bed by 

living room, for use by day, to a small apartment. The 
device is installed in various private homes and apart 
ments on the Pacific Coast. 


Hints in Varnish Making 
RANSPARENT varnishes or 
made by dissclving gum copal or gum dammar in 

the proper However, it is not 
known that the solubility of gum copal in aleoho! is 
greatly increased by first melting the gum. It 
about twenty per cent water by this treatment 
changes its properties. In fact, it becomes much more 
soluble in turpentine. 
a temperature as possible or black specks will appear 


screeli. also se- 


cures 
bulb is placed 


place 


occupies the place where 


adding 


lacquers are readily 


genera lly 


solvents. 


loses 


and 


It should be melted at as iow 


























bed is built upon a shallow 


balcony. 


A bed in the open for city dwellers. 


By unfolding a few hinged parts the bed may lx 


onverted 


inte a divan. 
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Pouring electrically refined metal into the ingot mold. 














lapping the metal from the base of a blast furnace. 














Charging a Bessemer converter with hot pig. 


Safety in Travel as Affected by the Steel Rail 


a Rail Which Will Stand Up Under Heavy Modern Traffic 


The Problem of Producing 


Yt) far is the mechanical or material side of the 
Ne blem Is « cerned, there is no single element 
upon which the safety of railroad travel depends so 
y , t does upon the steel rail Also it is cer 
tain that there is no single element which is subjected 
to such brut treatment in its daily service, or that 
is called up to endure such varied and destructive 
stress s this important member Furthermore, it is 
certain that the work imposed upon the rail has at 

ist dou! d during the past two decades Not only 
must it serve as a true plane surface to receive heavy 

nd swift moving loads, but it must act as a con 
tinuous bridge, carrying these loads from tie to tie, and 
fien, because of Inequalities of the roadbed, support 
ing the ime ads over distances measured between 
several ties rhe steel rail is subjected to severe com 
pression in e height of the summer weather, and 
equally severe tension during the cold of winter; it is 
exposed to bending, twisting, and shearing stresses in 


every .conceivable direction and of constantly varying 


amounts, and these stresses frequently occur with rapid 
reversiol Finally, it is subjected to hammering 
blow from poorly balanced locomotives, which alone 
‘all for a very high quality of material 

In the early days of railroading, when speeds were 
lows and weights upon individual wheels were not 


one half what they are to-day, it was possible to use 


a tough and ductile rail which possessed sufficient hard- 
ness-to stand long service without being crushed by the 
traffic Of late years, however, the weights of engines 
and cars have gone up by leaps and bounds, and con 
temporaneously with this increase has been a great in 
crement in the average speed, both of passenger and 
freight trains. The earlier and comparatively soft rails 
failed to stand up under these loads, and the composi 


was ch so as to include a larger percentage 








of carbon, giving a corresponding increase in the hard 





ness. With this advantage came the disadvantage of 


increased brittleness, and while the high-carbon rail 
no longer battered down under the heavier traffic, it 


became more subject to breakage. 











Rail head split by the cold-rolling and 
wedging action of heavy concentrated 
wheel loads. 


It is the purpose of the present article to give a 
condensed sketch of the present methods of rail manu- 
facture as generally followed in this country, and to 
point out the lines along which improvement is being 
sought and, in some cases, realized 

In the manufacture of the steel from which rails are 
rolled there are two principal processes; first, the re- 
duction of the ore in the blast furnace; second, the 
conversion of the molten iron into steel, either in the 
Bessemer converter or in the open hearth furnace. The 
raw materials of manufacture consist of iron ore, coke 
and limestone in proportion of two pounds of ore to 
one pound of coke and one third of a pound of lime- 








stone. The ore is reduced in the blast furnace, a huge 
steel shell, brick-lined, which varies from 75 to 90 
feet in height. The materials are loaded into bins 
back of the blast furnaces, from which they are drawn 
off into skip hoists, and by them carried to the top of 
the furnace. Here the contents are discharged into a 
cone-shaped hopper, from which they descend into a see- 
ond hopper immediately below it, with space between 
forming a chamber on the principle of the air lock. By 
this arrangement the escape of gases from the furnace 
is prevented. When the lower hopper is opened by low- 
ering its cone, the materials fall evenly over the top 
of a charge already in the furnace. From the top of 
the furnace the gases are conducted by a large steel 
pipe to a set of four or five hot-blast stoves filled with 
fire brick, where they are ignited and serve to raise 
the brick to a high temperature. The air blast for 
the blast furnace is passed through the heated stoves, 
and the air, as thus heated to a temperature of 1,000 
to 1,400 deg. Fahr., is conducted through tuyeres into 
the bottom of the blast furnace. About one third of 
the gas produced is required to heat the stoves and the 
remaining two thirds is used either as fuel under the 
boilers to generate steam, or, as in the case of the Gary 
Steel Works, used directly in large gas engines. At 
the Gary works the power so generated is used in the 
rail mills, merchant mills, bridge works and mills for 
rolling steel sheets. 

When once a blast furnace has been started, it is 
maintained day and night in continuous operation. The 
temperature ranges from about 500 deg. Fahr. at the 
top of the furnace to 2,600 or 2,800 degrees at the base. 
The molten iron and slag collect at the bottom of the 
furnace, from which they are cast into ladles mounted 
upon trucks, each of the ladles being capable of holding 
as much as 50 tons of hot metal. The ladles are drawn 
in trains of five or six to the mixers—large iron re 
ceptacles capable of holding from 400 to 600 tons of 














Pouring a heat of steel from a Bessemer converter into the ladle. 











Electric furnace tipped over and discharging into the pouring ladle. 


























June 7, 1913 


SCIENTIFIC AMERICAN 


wn 
td 
~) 
































Eleven rails lifted at once by the electro-magnetic crane. 


molten metal—from which it is discharged as required 
into trains of ladles and taken either to the Bessemer 
converters or to the open hearth furnaces. 

Up to this point the 
iron, which, if run into molds, would form the common 
From this point on, the 


product is simple, molten cast 
cast pig iron of commerce. 
process is one of converting the cast iron into steel of 
the required composition and quality. 

Hitherto, steel for 
Bessemer or hearth, 


known either as 
being the main 


rails has been 


open these two 
processes employed in the production of steel in such 
Dur- 
few years, however, thanks to the enter- 
United Steel Corporation, it has 
rail steel in 
quantities by the use of the electric furnace—a 
ject to which fuller reference will be made later in the 
present article. 

The 
wrought iron or steel vessel, lined with refractory mate- 
rials, and carried on trunnions, through which an air 
blast is conveyed to the bottom of the converter, which 


large quantities as are required for steel rails. 
ing the past 


prise of the States 


become possible to produce commercial 


sub- 


famous Bessemer converter is a barrel-shaped, 


it enters through some two hundred separate half-inch 


air holes. The converter is swung over in the direction 


of the ladles of hot metal and charged with about fif- 
teen tons. The air blast is turned on, and it is then 
swung into the vertical position. As the air rushes 
up through the molten mass, the oxygen combines with 


the carbon, silicon, manganese, ete., in the iron, rais- 
ing the temperature to about 3,100 deg. Fahr. or 700 to 
S00 degrees higher than at the beginning of the blow. 
In eight or ten minutes time all the impurities and 
practically all of the burned out, 
As pure iron is a com- 
fact that it 


necessary to 


carbon have been 
leaving only nearly 


soft 
yx ket 


pure iron. 
soft in 
it is 


metal, so may be 


knife, 
that 


paratively 
cut with a combine 


with it elements will produce the requisite de 
gree of hardness to resist the crushing and abrasive ac- 
tion to which the rail is subjected. The most available 
substances for the purpose are carbon and manganese, 
about one half of one per cent of the former and one 
per cent of the latter, being the proportions generally 
employed. 

The converter is then swung over on its trunnions 
and its charge is emptied into a fifteen-ton ladle, and 
at the certain amount 
geleisen is poured into the ladle with the iron, the pro- 
portion being such as to introduce into the metal the 
proper amount of carbon and manganese for the quality 
of steel rail that is to be made. The hot metal is then 


drawn off of the ladle into a 


same time a of molten spie- 


from the bottom series 


of rectangular cast iron ingot molds, measuring about 
22 inches square in section and about six feet in aver- 
age height. 

In the open hearth method the metal from the mixers 
is poured into large closed furnaces, each furnace in 
the later and most modern plant containing as much 
A certain amount of steel scrap iron 


The charge is then sub- 


as ninety tons. 
ore and limestone is added. 












LIETEEN TON ELECTIC FURNACE 
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Section through a fifteen-ton electric furnace. 


jected to the fierce heat of burning gases, which enter 
at one end of the furnace, pass over the charge and 
leave through flues at the other end. From time to 
time samples are taken from the furnace and tested. 
The ultimate object of this treatment is the same as 
that of the air blast in the Bessemer converter, and 
although the operation consumes much more time, it 
possesses the advantage that, by means of it, certain 
grades of metal not suitable for making Bessemer steel 
ean be utilized. The impurities are oxidized out of 
the metal and the various alloy additions are maae 


The hot saw cutting the finished rail into rail lengths. 


until the proper percentage of carbon, manganese, etc., 
for the particular grade of steel that is being made has 


been reached. The metal is then ready for pouring 
into the ingot molds. 
The process of rail making as thus far described 


applies broadly to any large rail-making mill. The 
description that follows is based upon a visit recently 
paid to the works of the Maryland Steel Company and 
applies particularly to the that 


plant, the rails from whose mills have shewn particu 


methods followed at 


larly good results during the past few years. The 
excellence of the product is due largely to the good 


quality of the Mayari ores, which come from the com 


pany’s mines in Cuba. These ores contain nicke! and 


chromium and are unusually 
In addition to possessing excellent ore, the 


low in the deleterious 
phosphorus. 
company at this works pays particular attention to the 
ingot treatment. 

At the Sparrow’s Point 
that is, the 
to separate out 


mills special effort is made 


to reduce segregation, 
constituents of the 
cooling of the metal in the ingot mold and form certain 


tendency of the 
steel during the 
centers in which these separated constituents are con 
centrated. Nothing, not even the pipe itself, is consid 
ered more pernicious in destroying the quality of a 
steel rail than segregation. To prevent or reduce segre 
gation the metal is poured into the mold at as iow a 
temperature as practicable in order to facilitate early 
and the 


pits as 


solidification, ingots are placed in the 


soaking soon as possible after they have 
cast, in order to 
well ‘as to produce a_ better 
In the soaking pits, the temperature of the 
equalized, and it is then taken out and given thirteen 
through a thirty-six inch I 

which it is reduced to eight by eight inches in section. 
Nine per cent of the original ingot is cropped off to 
remove the pipe and material, 
blooms then go to a 27-inch rail mill, where it makes 
six passes in the first, four in the intermediate and one 
pass through the finishing rolls. In the finishing rolls, 
the brand mark is rolled into the rail, as is also the 
indicating the position of that rail in the 
original ingot. The rails are then run on to the hot 
bed and allowed to cool. From the hot 
to the straightening press; after which al! burrs and 
irregularities are chipped off and the splice-bar holes 
are drilled in the ends. It should be expleined here 
that the rails are cut to length by high-speed circular 
saws, and that they are cut sufficiently longer than their 


been conserve their heat as 


surface on the rail 


ingot is 


passes blooming mill, in 


segregated and the 


number 


bed they go 


(Concluded on page 524.) 
































Electric crane handling an ingot above the soaking pits. 


The hot bed on which the finished rails are left to <ool. 
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The Problem of the Small Farm Tractor 
Agricultural, Mechanical, and Economical Factors that 
Must be Considered 
By Lynn W. Ellis 


rEV ik rse is by far the most flexible motor for smal 
l rm) te ete with him in much 
t} —" : he farm The weight and 
< t er e-power decrease as 
} wl ‘ rl t « t of bor u 
iu ‘ f l rher ind he ( t 
ev a t of «istribution per unit of 
ff t uv the greater num 
’ 
\ farme ca t supplant i 
trie I Phe rit with sixteer 
re wo £2,400 a i minimum can keep 
{ for vy) . d vith the proceeds from the 
, of the t tractor tha will do the work 
f the t " ix tee The sma farmer must keep 
y f rig number, and must 
‘ nvestment with the purchase 
of 
mr d ered to the l 
‘ d ‘ the weight | 
! I and less ] ( 
ing rt el rhe width 
Ti ed t as it I ve 
I ‘ I ‘ ‘ ecessi of keep 
t t ravellng gr md that has 
| ‘ concentrate the weight at one 
l of the center rhe re ting side draft 
| itv and increase the difficulty of 
Moreover, the tractor that does 
rN ( u at s charged vith additi 
col i the wh 1 ‘ gz the number 
‘ l I I t et 1 im 
Ie ‘ f Thy emule put the | ve! 
a ‘ | I d I I l ! ‘ ibreast 
g | ate he e of an equalizer—a vexa 
t om em with the rmer who would like to over 
‘ re itura t exorable iw of mechanics 
It seer t t the small tractor faces serious 
mt the rre f which may explain the slow 
‘ ent helming demand is 
y et | ‘ cturers naturally would be 
the first to profit ‘ iver twenty-five small tractors are 
ow being advertised, but there are literally hundreds 
f sm et u ‘ existence, with 
! det ire f ! thre tandard type of tractor 
that ha roved s weessful in the larger sizes. Those 
t? i ‘ i i few f the great 
imber that «a ' ‘ r genuity th is being 
displayed 1 the ttempt to solve this problem 


\ Small Chinese Copy of the Big Tractor Will Not Do. 


l’robal i t num be of sma tractors are 
iit in the attempt to reproduce the large or medium 
el mur i sci not sacrificing any 
the ver tilit rf the rdinar tractor in an attempt 
' he peculiar difficulties of the small one It 
34 s quit fea e to make a tractor weighing ap 
’ j 0.000) p d developing ten or twelve 
nower at tl di r and twenty to twenty-five 
’ =" » ti belt-driving purpose Several of the 
irger ¢ ‘ Aer ccomplished this without 
diffienulry Not ‘ howevel has as yet developed a 
ume equal to what has been achieved 
vith the ext larger size, having the power of about 
fifteen horse in draft and thirty horse-power at the 
in ‘ 
mr ; tracte.s that follow the general lines of 
t ir¢ ‘ r e 1 veight f m about 4,000 to 
(ur 7 l The 2 er number attai this lightness 
that i by the use of two 
ler ¢ four-cy der motors The metors are 
usua of the automobiie type, running at 500, SOO, 
or even 1,000 revolutions per minute They are, there 


fore, naturally flexible as to speed, and even at the 





expense of additional cost they are nearly all equipped 
with two or three changes in gear speeds. They are 
made for traveling at approximately 1%, 2% and 3% 
miles per hour, varying of course with individual 
ms These speeds represent a high speed for haul 
x light loads or returning with empty wagons; a 
medium si for hauling loads and plowing; and a 
slow speed for getting out of difficuliies, climbing hills 
r meving h ’ mds f moderate distances The 
hig speeds are if harvesting, drilling, harrow 
ing, and other work not requiring much draft Trac 
tors of thi ize usually handle two plows easily, and 
t ! r favor ‘ ircumstances Naturally, the 
man is dispensed with and one man runs both trac 

t il y 
An interesti difficulty is met in the 
ition of pl j vith a tractor of this type \ 
ractor tha eg . of six to a dozen plows, has 
ifficient pows to break off a single plow, in case it 
nee solid obstruction. When the small plow strikes 
tump or stone, t ight tractor is checked, and some 
designe: e f it necessary to provide a friction 
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Steel hoof tractor preparing the ground, hauling drag and roller, and sowing seed. The machine weighs 


about 5,000 pounds and develops twenty-two horse-power. 


— 


_ - — 











Another of the many small tractors with special 
drive wheels. 

















A machine especially designed for orchard cultivation. 
The engine is rated at twenty to twenty-five horse- 
power. The tractor is here shown dragging. 




















Self-contained traction plow, with one power lift plow 
slung underneath the tractor frame. 


Three-wheel gasoline orchard tractor. Plowing 
speed, two miles per hour; hauling speed, six miles. 











A French automobile mowing machine, In the back- 
ground an auto-cultiator. 
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_— contact at some point in the transmission, so as to 
(mee allow a sudden stop without serious damage to the 
driving mechanism. 
How Wide Should the Tractor Be? 

One difficulty that has already been mentioned is the 
matter of width, and considerable thought has been 
given in the matter of reducing this as much as pos 
sible. In one small tractor this has been reduced wutil 
there is a width of but sixteen inches between the drive 
P wheels, each of which is twenty inches in width. The 
isis ’ weight of the machine—a single-cylinder—is but 6,000 
= pounds. Nearly three fourths of this is supported upon 
be & > the drivers, and since the bearing surface is so large, 

\ the weight per square inch upon the ground ts far 
below that of the average horse’s hoof. A _ pressed 
steel frame, which serves also as a gear-case, is one of 


- Ye es y ; . , the features of this machine, making for strength, light 
% 











re : | hess and compactness. The gears are all of steel, 
are | ahegess SP - has? Fes ; yo a machine-cut, and the machine-shop equipment of the 
a ene ee = ae small farmer has been kept in mind, with the result 
that the heaviest piece on the entire machine weighs 

v A light-weight tractor with a two-cylinder eighteen brake horse-power engine. but 300 pounds and can be put in place by two men. 
An interesting variation from the ordinary type is 
a tractor with four drive wheels. The use of four trac- 
tion wheels is claimed to reduce the weight that is 














necessary, because the number of points of contact is 
increased and the concentration of weight necessary 
for traction at one point is avoided. Several builders 
of small tractors have sought to lessen the side draft 
by running one drive wheel in the furrow, either allow- 
ing the machine to operate with the axie out of the 
horizontal, or else providing an adjustment whereby 
the right-hand driver may be dropped downward with 
out unmeshing the gears. One tractor uses the front 
right-hand wheel as a steering guide by facing it on 
the inner side, next the furrow wall, with a circle of 





sheet steel. 
The Orchard Tractor. 
Small tractors for orchard work are being developed 














/ 
. with surprising rapidity. The success of the commer 
v View of a four-cylinder front-drive tractor with a series of under-mounted plows, at work on an ordi- cial orchardist on the Pacific Coast has been due 
nary sized farm. largely to cultivation, and the man in the East is also 
learning to keep the ground under the trees stirred 


a ces 





continuously throughout the season. This calls for 
a low-down, light, short-turning tractor. At least a half 
dozen which embody these essentials have been offered 
the public in the last two years. 

The most widely distributed one to date weighs 8,200 
pounds without extension rims or the shields which are 
sometimes put on for cultivating in orange orchards 
A peculiar, basically-patented feature of this machine 
which has been somewhat closely imitated, is the ar 
rangement of the cleats on the drive wheels, so that 
they enter the ground in the same direction as the 
horse’s toe. The pressure upon the soil is backward in- 
stead of straight down, as in the ordinary solid wheel 
tractor. The ground is left ridged in the path of the 
machine, instead of in a depressed layer, and is thus 
more easily crumbled by the cultivating tool. Even 

















where the path of the tractor is not effaced immedi- 
ately afterward, the loose soli tends to fill up the de- 
pressions and thus to establish a protective muich. 
One similar tractor has a combination of rubber tire 
and these peculiar cleats, to adapt it for rapid travei 
on the roads. Nearly all of the orchard tractors are 
of three-wheel type to allow of shorter turning. As 


A motor plow and cultivator that will straddle a row 
of corn or go between two rows. A five horse-power 
motor runs it as fast as a man cares to walk all day. 


| 


ring A light-weight California tractor with special hoof- 
like wheels for use on soft ground. 

















might be supposed, the horizontal cylinder is used 

A two-cylinder nine horse-power motor propels this more frequently than the vertical in order to keep 
little plow. down the height. Successful orchard tractors have 

been developed that stand less than five feet high, even 








RS — with limb shields. They are able to go close to trees 
and handle plows or cultivators without injury to the 
limbs. 

One orchard tractor is provided with a large steel 
hood, which can be set on or off easily, and which, when 
in place, leaves no sharp angles or projections to dam 
age trees or fruit. When the hood is not needed it can 
be taken off and a cab substituted. An extra set of 
wheels, lower than ordinary, is provided in order to 
change the regular type of tractor into the orchard 
type. 

The admitted difficulty of plowing close to the cor 
ners in fenced fields with a tractor and trailing plows, 
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has led many inventors to design machines in which 
the plows could be raised clear of the ground and the 
machine backed up into the corner. One quite well- 
known auto-plow handles three plows, directly under 
neath the frame. The drive wheels are in front, the 
rear wheel being used for steering. The plows are 
lifted and dropped by a power-device. The outfit is 





handled about like an automobile, and almost as 





easily. 

Another illustration shows a single-plow tractor with 
the plow underneath the frame, and close to the right 
hand side. One front wheel runs in the furrow to @- 
sist in steering. The driver sits in front and the plow 
is handled entirely by power. The same maker hitches 




















the plows immediately behind in using two bottoms. In 
k- A French auto-cultivator for intertilled crops. Culti- The wake of a California orchard tractor. Note how this case the driver sits in the rear. The tractor with 
vator shovels are underneath the frame. closely it runs between the rows. (Concluded on page 525.) 
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A Safety Parachute for Airmen 
LEO STEVENS of New York cit has invented 
A. 2 heve! con ct ifety aeroplane parachute } 
Lapham wit! 
all told a 
ings, speed 1eroplanes, « 
like without mish 
As shown ip our i tra { chute is 1 ed 
up into a pack w tl uiders like a 
knapsach | ed mre piece of « 
which, 
harness of r by ic the a vr is sup 


ported 





parachut and p i equ strail ry he toy 
drawing down wy i Phe 
folds, however, | t re pens the parachute. So 
sensitive is it ft that it is des within 
1M) feet The it ner also ds in his hand a 


cord, by pulling whi he opens the parachute in case 


small 


he has only a short distance to fa 

On the sensati f the aviator when his machine 
is suddenly relieved f 150 1 ind weight. Mr. Harry 
B. Brown h 

Wh r ! SOOO f t. I tioned t 
Law t pres t F » retur! tom af he } 
indicating 1 andy to g { 
away he ws t ] r f nt I 
starti 
that he rea . YS t 2\ t after 7 g 


jump. As he relea weight from the 1 r 


against accider vhich 1 prove 
by the ha owing KM ence 
30th at the Aeronauti Society's flying carnival, held 
at Oakwood Heights, State Island With the Stevens 


pack u 





biplane, | ed | H. B. Brow! At a height 
cording to some 

Lapham slid 
irachute did not 
open, probably because the d l vas too short For 
tunately for Laphan é ded without injury on the 
marshy salt meadow flats near Prince’s Bay He was 


buried up to hi upits in mud and had to be dug out 


Over $100,000 in Prize Money for a Safe 
Aeroplane 


Nie een to ] Vat the Union for Safety in 
i Aeroplanes of Paris is to hold a contest in order 


to recompense the inventors of apparatus which will 


bring an important contribution to the security of 


heavier-than-air machines. The funds for prizes have 


all been subscribed, the sum actually raised being 
5&Z.000 franes ($116,400) A main prize of 400,000 
frances ($80,000) will be given the inventor of a machine 
or device that, in the estimation of the judges, has an 
exceptional interest from the point of view of safety. 


This grand 

















First parachute drop ever made from an aeroplane. 


Berry dropping from Antony Jannus’ Benoist biplane 
at St. Louis, Mo 


Capt 


be the means of stimulating the solving of the problem 
of safety in aeroplanes. 

Red Light as a Preservative of Milk 
been made 
That 
light as such is detrimental to the conservation of milk 


NTERESTING experiments have recently 


concerning the influence of red light on milk. 


has long been known, but which of the rays really 


did the mischief has only now been determined, when 


re beneficial, while those 


it was found that the red rays : 
toward the violet side of the spectrum caused the milk 


to “turn.” Pure, fresh milk placed in an uncolored 
glass bottle in the full sunlight, and sterilized and 
pasteurized milk, placed also in uncolored bottles in 


the same place were found at the end of the day to be 
for consumption. 
be detected 
milk that 
equally bad But 


completely spoiled and unfit 
Absolutely no difference could 
the ordinary “fresh” 

sterilized—both 
sterilized milk is placed in a red bottle or in a bottle 


between 


and which had been 


were if even un 
wrapped in red paper in the full sunlight it keeps per 
fectly 1 Holland 
is being expended on delivering pure milk to the public. 
The “fresh by the 
in large, 


hours I much care 


for ten 


good 


milkmen 
hand- 


milk” is brought around 


placed on small 


covered, brass vessels 


earts. On these same hand-carts are open holders to 


contain the bottles of pasteurized or sterilized milk, 


costs rather more, but to which many people 


which 
give the preference, as it is considered more hygienic. 
Now, however, that experiments have proved how easily 
even this pure, sterilized product “turns” by the influ- 
ence of the light, it soon be expected that every 


will adopt red bottles. Until a 


may 
dairy sufficient quan- 
tity of such shall have been manufactured, the bottles 


will be wrapped in red paper. 


The Electrical Stimulation of Plant 
Growth 


HE question of increasing the growth of plants by 
various ways is one which 
One of the principal 
Basty, and 
he is interesting 
experiments upon the growth of crops. The excellent 
results which he obtained have attracted the attention 
of the Department, and the minister is 
having the taken up from a_ scientific 
Lieut. Basty is now proceeding in his ex- 
the atmosphere is an 
inexhaustible of electricity, and on the other 
hand that the electrical effect 
serves to hasten and also regularize the circulation of 
tubes, such as those of plants. 


applying electricity in 


is being discussed at present 
workers in this direction in France is Lieut 
making some very 


now engaged in 


Agriculture 
now matter 
standpoint. 
periments, upon the basis that 
source 
physiologists assert 
liquids in the capillary 
If we cause electricity to act on the stalks or roots of 
a plant, the circulation of sap is stimulated and made 
more regular, so that the growth of the plant is more 
rapid and the assimilation better carried out, hence 
the production from the plant 
This idea seems to be borne out by an actual increase 


will be more abundant. 


in the amount of crops which the author finds. He 
small lightning rods 
consist of simple non- 
For vegetable gardens, the rods should 


collects atmospheric electricity by 


which iron rods ending in a 
rusting point. 
be about 3 feet high, but for field crops such as wheat 
and other cereals, hemp and the like, the rods should 
have 6 feet height. The diameters are from \% to 4 
inch, and the rods are driven in the ground for 8 or 10 
inches, according to the length of the roots of the plants. 
It is found that the action is exerted on a radius on the 
equal to the height of the 


surface of the ground 











priz will not be 
divided. In ad 
dition te lt 


other pri Z¢ 


aggregating no 
less th 
S400) m « ‘ 
wiil be give 
to other invent 
ors of import 
ant device 
The judge 
consist of ff 
teen members 
ten of whom 
are named by 
the Union tie 
by the Minister 
of Publi 
Works, o1 by 
the Minister of 


























rod. In prac 
tice, the cost 
of such rods 
and the labor 


in mounting 
them is very 
The fol 

figures 


small. 
lowing 
for the in- 
crease in the 
growth of cer- 
tain crops may 
seem surpris- 
ing, but they 
are given on 
good authority. 
For 
instead of 100 


potatoes, 


pounds as_ be- 
fore, he now 
obtains 1738 
pounds. Beets 
show 166 
Hemp, 


stalk, 


pounds. 
for the 


328 pounds, 





against 100 








Marine, and 

three hb the 

Minister of 

War it = 
be hoped that = 


the large sun 


subscribed 


pack on his back. 


Lapham ready to jump with the Stevens Harry Brown and F. R. Law in a Wright, 


showing the latter’s safety pack in place. 


Lapham just after jumping. 


The para- pounds in all 


seconds. these cases. 


chute opens in a few 
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; Safety inTravel || 


More glowing tribute 
cannot be paid the ac- 
curacy of the modern 
watch than this—in all 
the complexity and im- 
mensity of railroad traf- 
fic hardly a single life is 
imperilled, or a dollar 
lost, because of imper- 
fect timekeeping. Re- 
membering then that the 


amiltond patch 
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Engineer Lewis C. Henry, of the Penn- 
; sylvaniaRailroad’s Broadway Limited.” 
He is one of the many fast-train engi- 
neers who carry Hamilton Watches and 
have carried them for years, 


“*The Railroad Timekeeper of America** 
is carried by over one-half (56% ) of the railroad men on American railroads 
where Official Time Inspection is maintained, it is only fair to assert that the 
Hamilton Watch has played no small nor uncertain part in ridding travel of one 
of its greatest dangers—danger arising from inaccuracy of time. 
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Hamilton time is ‘‘ travel safe.’’ 


L | Hamilton Watches are made in correct sizes for 
men and women and sold by jewelers everywhere. 


:. 66 . 99 It illustrates and describes the various Hamilton models and is a 
Write for The Timekeeper book well worth reading if you are thinking of buying a fine watch. 


a: Aa a 


Trains are dispatched on 
hedules by Hamilton time—because 


Movements only are $12.25 and upward. Com- 
plete watches, certain sizes, are $38.50 to $150.00. 
Ask your jeweler about them; also about fit- 
ting your present watch case with a Hamilton 
movement. 
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HAMILTON WATCH COMPANY Dept. A LANCASTER, PENNSYLVANIA 
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The Ten Greatest Inventions of Our Time 


We hear much of the great inventions of the past— 
the telegraph, the sewing machine, the telephone, the 
reaping machine, photography, Bessemer and open 
hearth steel, the steam engine and the phonograph. 
Yet the inventions of our own time are as epoch-mak- 
ing and as dramatic as these. 


Perhaps because we have become accustomed to the 
use of the old machines and discoveries, perhaps be- 
cause the achievements of latter-day inventors succeed 
one another so rapidly that we are not given much time 
to marvel at any one of them, we have not fully realized 
how stirring and wonderful are the products of modern 
ingenuity. 

Only five years ago the man-carrying aeroplane made 
its first public flights; only the other day hundreds of 
passengers on a sinking ship were saved with the aid 
of wireless telegraphy. At least a dozen inventions as 
great have been perfected in our own time, and all 
of them have made a man’s work count for more 
than it ever did before, and have made the world 
more livable than it ever was. 


Why should we not tell the story of our own deeds? 


Why should we not pass in review the new industries 
created by men who are still living, men whose names 
will go down into history with those of Watt, Morse, 
McCormick and Howe? 


That was the underlying idea of the November Maga- 
zine Number of the Scientific American. We knew 
that the ‘‘ten greatest inventions of our time’’ was a 
big subject when first we planned the number, but 
how big it was we never realized until we surveyed the 
field of modern invention. 


Then we saw how astonishing was the progress made 
in our own day, how much mankind had benefited 
by the inventions of great modern intellects. We began 
to appraise inventions, to weigh one against the other, and 
to determine in our own minds which ten had contrib- 
uted most to human progress and happiness, which were 
really great pioneer inventions, and which merely re- 
markable and valuable improvements on successful past 
conceptions. There were so many achievements to con- 
sider that it was hard to arrive at a definite conclusion. 


The upshot of our own thinking has been to leave to 
our readers the decision 


What Are the Ten Greatest Inventions of Our Time, and Why ? 


For the Three best articles on the subject, we offer in the order of merit, Three cash prizes: 


First Prize: $150.00 for the best article 
Second Prize: $100.00 for the second best article 
Third Prize: $50.00 for the third best article 


On another page in this issue will be found the rules that will govern the contest. 
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Mark Cold Drawn Steel Un- 
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ot happen with 


The MARK 
Cold Drawn 


Steel Pipe “ 
UNIONS | 


will not we and they are sherardized to prevent rust and corrosion. 


iled open hearth 


he Mark sion is cold drawn from box ann 
steel, in three parts: male and female ends and hex. coupling 
nut It is wholly new and exceedingly important to pipe users 
Har steel seat opposing are rigid, yet elastic, and do not 
xed s - hion insures a *'set’’ under stress, but return when 
roht | stress is removed 
) . ' ‘ 4 
Phases lars tame Brine sand Most Unions are only leak- 
are h i ipe, insuring leak-tight . éé 9 
ae tight when they are “frozen 
There can be No Blow Holes, | onto the pipe by rust. 
sand holes or other defects in unions And when they are once rusted 
cold drawn from high grade rolled they can be removed only by a 


thread-tearing force, if at all. 

Mark Cold Drawn Steel Un- 
ions do not rust at all, they 
are SHERARDIZED 


both coats and alloys the 


same as because 


and contract 


le cast unions expand a new pro- 


yipe, stretc h and stay cess that 


ter taking up this slack steel with zinc. 


e limit is reached, and but a de 
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fective means a 
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Mark 
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Steel Unions occasionally accidents 


MARK COLD DRAWN STEEL UNIONS 
withstand Unprecedented Pressures 


equal mn all diamete rs; Cannot leak at seat or threads; are Hawless, abso- 
lutely uniform interchangeable; and they will not rust or corrode 
Sizes inch to 3 inch pipe Price list for the ene. If you have 
wit eaky vw r te ex i litior 1 $1 ot | 


MARK MFG. CO., 1903 emai St., alias Il 
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There’s 
only 
one 


OilPull 


—Rumely, 
LaPorte 


HE perfection reached in the OilPull tractor 
has given it such prominence in the field of 
oil- burning tractors that, unconsciously, per- 
haps, the term “OilPull” has been applied to any 


oil-fuel tractor. But there’s only one OilPull— 
Rumely, LaPorte. 
—The name “OilPull” is registered in the U. S. Patent 


Mice. It belongs exclusively to the Rumely tractor. 

—None but the Rumely OilPull burns cheap kerosene and 
lighter crude oils all the time 
This flexibility is an exclusive feature of the OilPull—made 





possible by the Secor Higgins Oil-Fuel System, which is patent- 
ed and controlled by the M. Rumely Co. 

—The Rumely OilPull Tractors at the 1912 Winnipeg 
Motor Contest sc ored higher in economy, overload capacity 


and total number of points than any other internal-combustion 
tractor 

—wWhen threshing, running electric generators or doing any 
other belt work, the speed variation in the OilPull is actually 
less than 2 per cent. from normal. 

—The OilPull has established itself as representing maxi- 
mum oil-tractor efficienc y at minimum expense. 

—Behind it is the sixty years’ experience of the M. Rumely 
Co. in building power-farming machinery. 


A postal will bring to you our Oi 1Pull Boo 
with detailed description W rite Pa a 


RUMELY PRODUCTS CO. 


(Incorporated) 
Power-Farming Machinery 


LA PORTE, IND. 747 


Notes for Inventors 


A Device for Preventing Rail Spreading. 
Pereival H. Truman, of Evanston, UL, 
assignor to Laas & Sponenburg Company, 
has secured a patent, No. 1,060,037, for a 
construction to be applied to a railroad rail. 


It has a flat vertical surface against which 
the base of a rail may abut at different 
heights, a projection at the upper end of 
the vertical surface to bear against the 
vertical web of the rail under the tread, 


and an oppositely projecting base portion 


which in practice is spiked to a tie 


4 Leak Stopper for Boats.—Herman 
Flugeltaub, of Minneapolis, Minn., 
half to William Weisman of the 
. has patented a device for stop- 


assig- 
nor of one 
same place 
boats which includes a housing 
outer face of the hull of a 
ie leak and adjustable 
more the of said 
The housing is expansible and con- 
adjust- 
1,060,- 


ping leaks in 


the 


applicable to 


to 


boat to stop t 


cover or less of surface 


hull 
tractible telescopic 


No. 


in securing the 


ment desired. The patent is 


177. 


A Number of Train-signaling Patents. 


Andrew J. Allard, of Richmond, Va., as- 
signor of one third to T. F. Green and one 
third to David R. Creeey, Jr., both of 
Richmond, has secured patents, Nos. 1,- 
060.398. 1.060.400, 1,060,401, 1,060,402, 
1,060,403, 1,060,405, for electric signaling 
and conirolling means, also patent No 


1,060,399, for electric train-controlling 
means: No. 1,060,404 for train-controlling 
means, and Nos. 1,060,407 and 1,060,408 
for electrical block-signaling systems 


4 Novelty in Baseball Gloves.—Charles 





M. King of Washington, D. C., assignor to 
Spalding and Bros., has patented 

all glove and mitt, No. 1,056,909, 

‘+h has a flexible palm and a back por- 

tion and suitable padding, and the palm 

portion is provided with a plurality of per- 


and a reinforcing layer of flexible 
the back of the 


torations 


material is secured upon 


palm portion 
Utilizing Worn-out Car Wheels.- 


E. Slick, of Pittsburgh, has secured patent 
No. 1,055,672 for a method of utilizing 
vorn-out ear wheels in which the wheel is 
| heated and the web is thinned by rolling 
and foreing the displaced metal radially 


outward into the tread and flanged to re- 


tread and simultan- 
wheel. 


and 
diameter of the 


shape the flange 


increase the 
Another Non-refillable Bottle. 
No. 1,055,595, to Herbert C. At- 
New York city, assignor of one third 
Edwin Dumble Wegmann 
is shown a non-refillable bottle 


eousiy 


patent, 
kins, 


and John 


to 
each, com- 
prising a white glass vessel and a piece of 
to white light and 
vessel so that it will be 


contents of the 


Sse- 


sensitive 
the 
the article from 
light affected 
t passing through the vessel but 
| will affected the passing 
through the contents of the and the 
that it will be protected 


material 


cured to pro- 
tected by 
the 


| by 


white Such strip will be 


the ligh 


not be by light 


V esse], 


strip is so located 


on one side by the contents of the vessel 
and on the other side by the label. 

A Collapsible Fire Extinguisher.—In 
patent, No. 1,057,538, John R. Gammeter 


of Akron, O., shows a fire extinguisher in 
which there 
) an ordinary paint tube and filled with a 


It has a nozzle at 


is a collapsible tube similar 


| te 
fire extinguishing agent. 
one end, while at its other end it has a hand 
of diameter which the 
may wound up and collapsed to 
the and to 


large upon 


he 


pressure 


roller 
tube 

put contents 
squirt them from the nozzle. 


upon 


A Novel Food-product Package.—An 
| unpreserved food product which would be 


injuriously contaminated by contact with 


the air is encased over its -entire surface 


with a covering of tinfoil coated with paraf- 


+} 


fin on the next to the food and forms 


the patent, No. 1,057,552, to 
Alexander J. Howell of Syracuse, N. Y. 
The original application for the patent was 


inside 
of 


subject 


filed January 3rd, 1905. 
Butter Packages in the Far East.—In 
the far East, India, for instance, it is re- 


ported that butter when shipped in tins 
and the tin is opened, the butter deteriori- 
ates rapidly, and it has been suggeste od that 
| butter might be packed in collapsible tubes 
nozzles similar to those in 
ink, oil paints and some 


lof tin with serew 


| which printing 


Edwin | 


} methods, 


| All 


PATENT ATTORNEYS 


PATENTS 


If you have an invention which you wish to 
patent you can write fally and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 


All communications 
Our vast practice, 


are strictly confidential. 
extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
sent free request. This explains our 


terms, ete.. in regard to PATENTS. 
TRADE MARKS, FOREIGN PATENTS. ete. 


is on 


patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington. D. C. 





Classified Advertisements 


Advertising in this column is 75 cents a line. No 
tess than four nor more than 12lines accepted. Count 


seven words to the line. All orders must be accom- 


panied by a remittance. 





AQUATIC DEVICES 


THE AUTO-PNEUMATIC SWIMMING BELT. 
P at. Self-inflating on adjustment. Weighs 1 Ib. Folds 

5x6 in. Protects sea travellers and lovers of eayetic s 
from drowing. $3. Dealers, or 309 Broadway, Y 


AGENTS WANTED 


AGENTS: ASK US ABOUT our snappy house- 
hold specialty line that will clear you $30 to $80 
weekly National Aluminum Mfg. Co., Box 3A, 
Lemont, Ill 


ONE PERSON WANTED each locality as gen- 
eral agent for complete line Polish Mops, Self- 
Wringing Mops (5 styles Fibre Brooms $5.00 to 
$10.00 made daily by workers Hilker Mop Co., 
1238 Grand Avenue, Chicago, U. S. A 

WHY NOT build up a business of youreown? U. 
S. Fire Extinguishers sell everywhere. 500% profit 
Protected territory to local and State representa- 
tives. United Mfg. Co., 1043 Jefferson, Toledo, O 


BUSINESS OPPORTUNITY 


FIRST-CLASS Swedish firm with good relations 
in consuming circles, wants to represent American 
houses for the introduction of patented articles and 
novelties for industry and household. Area of activ- 

ty Sweden, Norway and Denmark. Offers solicited 


| to Harald W esterberg_& Co., Gothenburg, Sweden 
FOR SALE 

SPARK AND CINDER ARRESTER. United 

States Patent No. 1,043.716; Canada Patent No 

145,170 No further annoyance by cinders, no 

more fires ignited by live sparks A great benefit 


In a} 


and a great saving to railroad 


traveling public, 
L. Peach, 1111 Mich- 


Address Wiliiam 
Ohio 


to 
companies 
igan St., Toledo, 


HELP WANTED 


WANTED Foreman of motor assembling de- 
yartment in a well known automobile plant Must 
1ave exceptional executive ability and fine mechani- 
cal training. State experience and wages now earn- 

> fw 


ing Executive, Box 773, 
INSTRUCTION 
LEARN TO WRITE ADVERTISEMENTS.— 


ositively show 
ary Prospec- 
Chicago, Il. 


We can 
your sa 
Dept. 89, 


Earn $25 to $100 weekly. 
you by mail how toincrease 
tus free Page-Davis Co., 


INVENTIONS 


THE UNDERSIGNED has seven mechanical 
inventions, all new, practical and valuable. Three 
of them patented in the U. 8 Any one who will 
finance and exploit them will receive 30. per cent 
commission on all sales made by them the other 
four are not patented Any one who will furnish 
the means to secure patents and exploit them will 
receive 50 per cent commission on all sales made by 
them I have drawings and specifications of all of 
them and will be pleased to show and explain them 
to any one who means business Edwin G. Owen, 
Wysox, Bradford Co., Pa 


PARTNER WANTED 


ORIGINATOR of Photo-Chemical Color Process 
for Lithography, desires partner with capital to 
carry on present_ business on larger scale Address 
‘Capital,’ Box 773, N. Y. 


PATENTS FOR SALE 


EXPLOIT OR SELL VALUABLE GER- 
eae Patents, no advance payment 

e also arrange for sole selling agencies 
Write to H. A. Meinhardt, 


WE 
man and 
asked for. 
in Germany and Spain 
32 Kronprinzenstrasse, Godesberg, Germany. 

TRENCH DIGGING MAC SINS No. 1,023,571. 
Trench digging shovel No. 1,02 Trench dig- 
ging machine series of No. 76 5 “For particulars 
address C. Schonwold, 305 E. : St., New or 
City. N 











Door knob 
knob, the 


U. S. PATENT No. 1,035,510. 
alarm, made of metal, to be hung on 
slightest turn of knob will give the alarm; will fit 
any size knob; can be carried in vocket ; 
should be a fortune in this for the party that has 
the capital to back it Name your best price 
George Yoch, Freeland, Pa 


FOR SALE U. 8. Patent No 
Knob Alarm, made of metal, to be 
The slightest turn of knob will give the alarm; will 
fit any size knob; can be carried in pocket Should 
be a fortune in this for the party that has the capi- 
tal to back it; name your best price. For full infor- 
mation address George Yoch, prociaad, Pa. 


INQUIRIES 


Inquiry No. 9312 Wanted to buy a machine 
which will pick up a ‘weight the size of a lima bean 
by vacuum process. Must be able to pick up dust, 
gravel, etc. Must be operated by electricity and be 
easily portable 

Inquiry No. 9313. Wanted to buy Leather Held 
Horse Shoes used temporarily when shoe cannot be 
nailed on In other words a Leather Boot with iron 
shoe at bottom—strapped over horse's foot. 

Inquiry No. 9314, This enquirer is in the market 
for some patented articles which he could purchase 
and manufacture with an investment of from $5,000 
to $10,000. The name of the party will be supplied 
to any of our readers on application. 

Inquiry No. 9315. Wanted the name and address 
of a concern manufacturing novelty ink wells. 


1035510, Door 
hung on knob, 
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Why several grades? 


Here are five 4-ounce bottles. 


Each 1s 


filled with a different grade of Gargoyle 


Mobiloil. 














The grades all differ in 
thickness, or ‘‘body.”’ 

These oils meet the most 
severe tests that have ever 
been exacted from automo- 
bile lubricating oils. In sheer 
lubricating quality they stand 
alone. 

But that, 
sufficient. 

To properly reach the many 
friction points the oif s ‘‘body” 
must be suited to your feed system. 


of itself, is not 


To make this condition 
plainer, a homely illustration 
may be taken from the sew- 
ing room: 


(EP AY 


A fine thread is often too 
light for the wear required. 
A heavy thread is often too 
thick to pass through the eye 
of the needle. 





Neither meets requirements. 


So it is with automobile lu- 
bricating oil. 

Quality equal, the heaviest- 
bodied oil will prove the most 
durable. But to be of service 
it must be able to properly 
pass through your lubricating 
system. 

The conditions to be met 
are complex. The problem 
is serious. 


Motors differ. 
Feed systems differ. 


Before the oil which best 
combines durability with 
ability to meet the feed re- 
quirements of your car can 
be determined, the construc- 
tion of your motor must be 
known and carefully con- 
sidered. 

We have undertaken this 


problem with the thorough- 
ness that has established our 


standing in the general lubri- 
cating field. 


Every year we analyze the 
motor-construction of each of 
the season’s models. Guided 
by this analysis and by prac- 
tical experience we determine 
the correct grade of Gargoyle 
Mobiloil for each make of 
car. 


Our findings we list in a 
lubricating chart, printed in 
part on this page. 

The oil specified for your 
car in this chart is the scien- 
tifically-correct grade for your 
motor. 

The superior efficiency of 
these oils has been thoroughly 
proven by practical tests. 

If you use etl of lower lubri- 
cating quality, or of /ess-correct 
“body” than that specified for 
your car, loss of power, unnec- 
essary friction, and ultimate 
serious damage must result. 


A word about ourselves. 


Lubrication with us is both 
a business and a profession. 


Throughout the world the 
lubricating counsel of the 
Vacuum Oil Company is 
sought by engineers who must 
meet the most rigid efficiency 
standards. 


Our clientele includes thou- 
sands of manufacturing plants 
—located in practically every 
civilized country. 

We supply the floating 
armaments of the world’s 
leading naval powers. 


We supply the aeroplane 
fleets of the leading military 
powers. 


Outside of the home feld 
we supply over seventy foreign 
automobile manufacturers. 


The lubricating chart on 
this page represents our pro- 
fessional advice. 

We suggest that you note 
down the grade specified for 
your car. 

In buying Gargoyle Mobil- 
oil from dealers it is safest to 
order either a full barrel, half- 
barrel or a sealed five-gallon 
or one-gallon can. 


Make certain that you see 
the name and our red Gar- 
goyle on the container. 


A booklet, containing our 
complete lubricating chart, to- 
gether with points on Iubrica- 
tion, will be mailed you on 
request. 


The various grades, refined 
and filtered to remove free 
carbon, are: 


Gargoyle Mobiloil “A” 
Gargoyle Mobiloil “B” 
Gargoyle Mobiloil “D” 
Gargoyle Mobiloil “E” 
Gargoyle Mobiloil “Arctic” 


They are put up in | and 5 galion 
sealed cans, in half-barrels and barrels. 
All are branded with the Gargoyle, 
which is our mark of manofaciare. 
They can be secured from all reliable 
garages, automobile supply stores, and 
others who supply lubricants 


VACUUM OIL CoO.,, 
Rochester, U. S. A. 
BRANCHES: 


Derroir BosTon New York 
Ford Bldg 49 Federal & 29 Broadway 
CHICAGO PHILADELPHIA INDIANAPOLIS 
Fisher Bidg 4th & Chestnut Sts Indiana Pythian Bldg 


Distributing Wareheuses in the Principa! 
cities of the world 


A guide to correct Automobile lubrication 


Explanation: In the schedule, the letter opposite the car indicates the grade of Gargoyle Mobiloil that should be used. Forexample, “‘A 


. 
means 


**Gargoyle Mobiloil A.’” “‘Arec.*’ 















































means ‘‘Gargoyle Mobiloil Arctic.’’ For all electric vehicles use Gargoyle Mobiloil A. The recommendations cover both pleasure and commercial vehicles unless otherwise noted. 
MODEL OF 1909 1910 1911 1912 1913 MODEL OF 1909 1910 1911 1912 1913 MODEL OF 1909 1910 orl 1912 1913 
= ~ . & ra & 
Sete) ste] sig) si sis ae: sisi se} sis) 2 21% S12) 8) 8) st fi 3 
CARS EL ETElLEl Ele El erel= CARS Elz EVE 2/6] 2] § CARS : z BIEL el ele iT 4 
A heel A el A el ee ALFA FE aAl ele el a AM A ed A ed A ed Od 
Abbott Detroi A jArce] A Arc] A jArc] A |Ar Interstate A} EFA] ETA jArcd A [Are] A jAr Mercer A jAre] A jAr A iArc] A lAre 
Alco..... M Are JArcJArcjAre fAre jArc Arc Arc JArc |Arc Isotta AIL[ATAILATAILATAILATIA A Michigan ArcjArc] A jArc] A jAre] A [Arc. 
American........ A |jAre] A jAre] A jArc] A |Arc] A |/Arc Itala AL[AJTA/[AJTAILATAIATAILA Minerva “ Knight AILALTAILATAILA 
Apperson... . eas A jArcfArcjArecJArcJAre fAreJArc Arc JArc Jackson (¢ cy! AILATAIA , Mitchell A} A [ArcjArc] A jAred A jArcd A /Arc 
Autocar (2 cyl.)..... A jAre Arc} A jArc] A /Arc] A |Arc (4 cyl Al EA /Arce] A jArc] A JA A IA Moon AIE A | EB fArc/Are dArciAre Arc pare 
be (4 cyl.) A| ETA] ETA /Arc] A /Arc Kelly ArcjAreJArc JA National A |jAr ALATAILATAIA AIA 
Avery..... ALTETA/ILEJA;AJTA/A Kelly Springfield ArcJArc Oakland A| EA] ETA /Ared A jArej A yAre 
Benz : AILATAILAJTAILATAILATAIA Kissel-Kar A} EVA} EFA jArc] A jArcf A jAr Oldsmobil A|EJA! ETA lA A jArcJArcjAr 
Buick (2 cyl.) AILAITAILATAILATLAIATAIA Com’'l Arc JArcfArejArecfArcjAr Overland A|EUAT E [ArcjArc}ArcjArcfAr an 
el cyl ) A jAreJArc/Arc] A jArc] A /Arc] A |Arc KI Kar ArcJArcfArcJA Arc JAre fAre jArc Packard Arc JAregArecJAreJArc JAre JAre j|Are JAr jAr 
Cadillac (1 cyl.) BIA . . : Knox B ATBIAIB AIBI|ATBIA Paige Detroit E|} EFA SArci A; EJASE 
% (4 cyl.) Arc JAreJArcJArefArcJArcdArcJArcJArc.jArec Krit AIL|ATAIA ALA ATA Panhard A|ETAIL ETA! ETA jAced A [Are 
‘ar me -LALAFTALEFTAILETALETAIE Lancia B} AJB] AJB [Arc] B /Arct B [Are , “ Knight’ ALATAI ATA | A 
= Com'l.... A|ATAIETJIA [Arc] A [Arc] A /Arc Locomobile Arc |AreJArcJArc§ArecJAre fArcJArc fArc|Are der . A lA 
ee AAJA [Arc] A /Arc Lozier A | A JAreJArcJArejArcJArcjArcJArc/Arc $ Arc JAre JArcJAreJAre jArc Are jAre dAreJAre 
Chalmers. ArcjArcdArcjArc] A JArcfArc|Afe [Arc |Arc Mack AILETA/EJTA/ ETE; ETE E e Arrow A jAreJArcjArc] A jArc A jArefArc jArc 
Chase....... BIBIB]|BIB|BIB; BIB; B Marion ALETA]ETA| ETA /Are] A |Ar Com'l Arc JAre JArc JAre JAre jAr 
Cole ee . fArcJAre} A [AreJArcjAre}ArcjAr Marmon ArcjArcf A | E | A [Arc] A [Arc] A jAr Pope Hartford A) E Are jArc$Arc}Arc JAre jAre Arc jAre 
Columbia ALETE;ETA;/AJTAIA Matheson Arc JArcfArcjArc] A | A | A /JArc] A /Ar Premier A jAre] A JArc] A /Are] A jAre] A IA 
= “Knight” ye AILAITAIA Maxwell cyl E|E£ E|EJE;E E;E Pullman A|EULA] E MrelArcArcjAre fArclAr 
Couple Gear A|LATAILATAIATHA IArc] A [Arc 4cyl E| EJ E] E fArejArcfArcjAre fAre|Ar AT ATATLATA jArcdArclArc Arc lAr 
Daimler. . . . AILETA/LEJTA/LETAIATAIA (6 cyl.) Arc JAr AT ATATLATA [ArchArciAr | 
“ “Knight” AILAJTA/A]JA/A Mercedes AJEJA|/ETA/JEJA/E]JAJE , ALAJAjA 
Darracq “Pe ATETAIETU AI E MrclArctArclArc Knight AIA A \ A \ ATE AJ] ETA jAr Arc Are fAre jAr 
De Dio F BIATB!ItET BI|AITB/I[AIT BIA A |A A Arc A jAr \ jArn A jAr 
Delaunay-Belleville B/AIBJA]TBI/AITB/AITBIA ALATA! ETA |Ar A JArcd A JAr 
Elmore... ; A] A [ArcjArcJArcjArcJAre |Arc . B jArcy B fAreq B jAr 
E. M.F.... Arc JArcJArcJArefArc JArc Arc | Arc AL ETA] EA] E rojArchrclAc 
eee BJ/AJTAJAITB/AJA/A]B/A A A fArcy A }Are 
Flanders. . . ITE}LET E} E tArclArc Sumplex Arc JArc fAre JAreJArcjAreJArcjaA ArcJAre 
S (6 cyl.) F Arc JArc Speedwell A |ArcJArcjArcd A jArcd A Arc JArcJAre 
Ford. 2.20000. E]A/Arcl E| EJ E|E}E|E ’ “Mead J A Ar 
Franklin B} E}{ B jAre] A JArc] A /Arc] A [Arc Stanley DI DIDI DIDII DIDIDID 
* — Com’l BIA] BJA]B] AJA [Arc] A |Arc Stearns... A | A [ArcjArc] A /Arc] A jArc S 
ce 8 See ArcArc} A |Arc : “Knight AJTATAILA 
Gramm.... “e A |jAre] A [Arc] A |Are Stevens Duryea ArcjA Arc JArc fAre JAre JArc Are JArc jArc 
Gramm-Logan........ A jArc] A |Arc]. .. : Stoddard-Dayton..- E E JArcjAre] A ALATAILA 
Herreshoff.......... A | A MArejArc] A Are] A jArc] A [Arc ot: , Knight ALATA | A 
Hewitt (2 cyl.). . A|AJTA]ATIA IlArc Studebaker A} EYE} ET A jArciArciArc] A (Are, 
(4 cyl)... A|/EJA|E]A|Arc] E|E]E|E Stutz i; oF . Pare] Are are TA: 
Hudson. .....:. heise ArcjArc} A |Arc] A [Arc] A |Arc Thomas rar eee E/E JA) 2 
Hupmobile “20"........++ oa ArcjArcJArcJArcJArejArcfArcJArcJAre Are user a A/E Bed Rud ‘2 Arc re ,n Are Ar 
} ga cccegeeece ‘ . ap a A jAre of farren Detroit Arc d d y, A Ar 
’ pe / White (Gas) ArcJArcdArcjArcJArcjArcjArc jA 
: : - iF haan - : . " A A A grade for eac h type Q motor “* (Steam) DIDID;| DIDI DIDID D | D 
International... . : BIAILBIAILBI|BIBIA Winton E | E JArcjAreJArejAre jArc | Arc Avo lArc 
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Stick 


The kind that will not smart or dry on the face” 


‘ 








The same dependable soap with 
an added convenience. The top 
furnishes a holding surface that 
makes the stick as easy of ma- 
nipulation when its last avail- 
able fraction is left as when it 
is entirely new. 

And from first shave to last, you 
will have that abundant, creamy, 
soothing lather that has always distinguished 
Williams’ Shaving Soaps. 


































Four forms of the same good quality: 
Williams’ Shaving Stick (in the Hinged-cover Nickeled Box) 
Williams’ Holder-Top Shaving Stick 
Williams’ Shaving Powder (in the Hinged-cover Nickeled Box) 
Williams’ Shaving Cream (in Tubes) 


| 
| 


| 


SPECIAL OFFER 


Men's Combination Packege 


$ g of a liberal trial sample 
VW r Ho I Sha 2 
- Sha « Powder, Shaving 
c " ey Cream 1 t Soap, | 
\ Talc } and Dental } 
‘ I t 24 ce in 
| 
a s r 4 cents in 
a j 
Address | 
rhe J. B. Williams Co. 
Dept. A, 


Glastonbury, Conn. 


After shaving use Williams’ 
alc Powder 
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| a . . . E 
for nearly all metals, including such difficult ones as cast 
| iron and aluminium, have been the subjects of hundreds of 
H paragraphs in the Scientific American Supplement. We 
Hi quote a few of the more important articles, as follows: 
' 
_ Scientific American Supplement No. 1673 OR 90 cents—the price 
Full Instructions for Mending or Welding Cast of the nine numbers, post- 
rom, gives both brazing solders and fluxes paid, the purchaser of these 
necessary. Supplements has a complete 
¢ ; treatise on the subject of Sol- 
_ Scientific American Supplement No. 1713 dering and Brazing, containing 
Brazing Cast Iron and Other Metals, gives formulas of the greatest value. 
detailed instructions for the whole operation, and : 
formulas 
| Scientific American Supplement No. 1040 
; Aluminium Solders, gives several formulas in use 
when aluminium was almost a new thing in the arts. 
Scientific American Supplement No. 1644 
Soldering and Soldering Processes, gives broad 
f general information, and contains in particular a 
method for pulverizing solders and alloys of great 
use. 
Scientific American Supplement No. 1667— 
Some Soldering Appliances, describes the blow- 
la pipe and the furnace in their various forms. 
' Scientific American Supplement No. 1481— 
: Soldering of Metals and Preparation of Solders 
— many formulas for soft and hard solders and FACH gre ae ers 
_aee feet an of | Sugpanent : 
sg: . costs 10 cents set papers i 
| Scientific American Supplement Nos. 1610, cisinicinn alt Go astiis feos va : 
| 1622, 1628 contain a series of three articles on tioned will be mailed for 90 cents. 
i Solders, covering the entire range of solders for Send for a copy of the 1910 Supple- al 
i all metals. No 1628 contains formulas and ar ent & py oan. iH | 
i] instructions for soldering aluminium. publishers. / 
| | 
| a | 
| 
=| TTAT : j 
MUNN & CO., Inc., 361 Broadway, New York City 
; 
EI | 
Dh sengceresnnersa — $$$ ————$————— — 














| most rail fractures were due to pipe car- 


| such 
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ointments are sold and from which tubes, 
butter in desired quantities might be ex- 
pressed from time to time. Because of the 
volatile fatty acids in the butter, linings of 
lead or copper would be objectionable and 
the tubes would likely have to be made of 
pure tin. Doubtless in carrying out this 
mode of packing and shipping considerable 
invention would be required in developing 
the package into the best form to conveni- 
ently serve the described purpose. | 


Safety in Travel 


(Concluded from page 517.) 








ultimate length to allow’ for © cooling 

shrinkage, each rail being cut separately | 

and to very exact measurement. | 
As the 


rails are roled, a five-foot piece | 
is cut off and wh to a drop test. 
The top of the ingot, because of pipe and} ,, Do not pay for unnecessary 

form work.’’ Your roof, walls, 
floors and stairs can all be made 
of fireproof concrete, using artis- 
tic curved construction when you 
wish, without requiring a stick of 
expensive form work. 

Ask your builder if he knows 
about 


segregation, is presumably of poorer qual- | 
than the of the rails from that! 
ingot, and the drop test is made from this | 


ity rest 


upper section. The acceptance or rejec-| 


tion of any 


and other tests, which vary according to | 


given heat depends upon this | 


the particular specifications under which | 
the rail is being rolled. 

The subject of the cause of rail failure | 
of the metallurgi- 
cal questions in the whole field of engi-| 


it that | 


is one most important 


neering Formerly was believed 











ried over into the rail from the ingot. 
To-day it that there are| 
other causes, some inherent in the rail,| 


the new form of expanded metal 
for concrete reinforcing and gen- 
eral freproofing. Tell him to figure 
on using it in your work; it will 


is recognized 


more external, which account for most of | 


the failures. Many split heads which j : . 
lwere formerly supposed to be due] enable him to make a big cut in 
to pipe are now believed to result his estimate of the total cost. 

from the wedging and splitting action | Knowing about details of construction 


saves many a dollar to a man intending to 
build. When you know, yourself, you 
can see to it that your building is erected 
in the most economical way. 


Send Us the Name 
of Your Builder 


We will send both you and him further 
information regarding this new method 


of the heavy concentrated wheel loads 


of modern traffic. The writer was shown 
at the Sparrow's Point works a section of 
a rail which had developed a large verti- 
eal crack through the center of the head, 
which did not, however, extend to the top 


surface of the rail. This crack was caused 











| undoubtedly by the cold rolling effect of £ aioe . ie 

| the heavy concentrated wheel-loads, as- | of economical concrete construction. 
sisted, possibly, by a slight inclusion | The General Fireproofing Co. 
of foreign matter or some local segre- - 

gation. The cold rolling effect is not un- Pn. =, 
like that of the ordinary rolling pin upon 

the baker’s dough, and it takes place when i icemteeeedl RENE 
the pressure exceeds the elastic limit of Trade Mark 

the head of the rail. In the specimen 

shown to us, the metal had been cold-| {f- 

rolled down into the erack which had S PA R K C Oo I L S 


opened up in the head of the rail, and the 
of the head had been forced 
outwardly until the template 
over the rail as thus spread, it was found 
that the head had been widened over 3/16 
of inch. This characteristic ex 
ample of the so-called “split head” rail, 
which of the pre- 
valent types of failure since the great in- 

crease in weight of rolling stock and high | 


AND THEIR CONSTRUCTION 





two halves 





160 describes the making of a 1|'4-inch spark coil 
condenser. 


a a . 
| 1514 tells you how to make a coil for gas-engine ignition. 
| 1522 — fully the construction of a jump-spark 
coil and o for gas-engine ignition. 
1124 describes the construction of a 6-inch spark coil. 
1087 gives a full account of the making of an ting 
current coil giving a 5-inch spark. 
1527 describes a 4-inch spark coil and condenser. 
1402 gives data for construction of coils of a 
definite length of spark. 


T his set of seven papers will be supplied for 70c. 
Any single copy will be mailed for /0c. 


Mann & Co., Inc., Publishers, 361 Broadway, N.Y. City 


on laying 


an is a 


has become one most 





speeds. \ 
The eomposition of 80-pound A. 8S. C. E. 
rails made at Sparrow's Point is depend- 

















ing upon the purchasers’ requirements as 
follows: 


Bessemer. Open Hearth. 


“KOH:I-NOOR” 
s s 


Gerbee ....... 40 to 50 .60 to .73 

Chromium .20 to .40 .20 to 40 PENCILS 

Nickel, about. . 75 75 SUPREME SUPREME 
Phosphorus ...  .055 to .07 01 to .04 1" ISN i 
| rer 06 to 12 OS to .12 V4 Q ares 
Manganese .75 to 1.00 .60 to .90 QUALITY * y per 


, , a 
Rail Steel from the Electric Furnace. = Ea 
At the time when the demand for in 17 degrees & COpyINg Sipe 


more reliable steel rail was at its height, 


a 


an entirely new process for refining steel 
made its appearance on a small and ex- 
Some French and Ger- 





perimental scale. 







man engineers attempted to produce a 

steel having the high qualities of crucible 

| steel, by means of the electric furnace. It Get a Baldridge Reverse Gear Send 
* The “Baidridge’’ guards you against 

was thought at that time the cost of any “smash-ups.” eet Saete B heven Se Ot re- 9 for 


verse or go ahead. gine doesn't stop. The 
unbroken main shaft prevents usual gear troubles. 
Fully enclosed. Thousands in use. 


THE BALDRIDGE GEAR CO. 667 W. Grand Blvd. 





process, should it prove successful, 
would be so great that it would be avail- 
able only for materials the demand for 
which was comparatively limited. 
At about the same time the tees Building CONTRA 
States Steel Corporation decided to use its 
| |Wanted to u 
unlimited resources in investigating the || and beip sell 
problem and to determine what hope there | 
was of using the electric furnace for the 






Detroit, Mich. 


CTOR AGENTS 


My offer gives you a 
big capacity, automatic 
feed, level drum 
mixer at a low 
price and a chance 
to make money 
without giving 
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production of an _ exceptionally  high-| MIXERS Grand api s. Mich. 
grade steel in the enormous quantities re-|| _F.L DYKEMA, Mer, 65s evar bide 
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quired to supply the demand for steel 
G d B . M ] rails. The investigation was carried out 
00 earing eta systematically, step by step, and it is sig- 


Good Bearing Metal means long lived nificant that up to the present time the 


bearings. And long lived bearings cost of this practical study of the problem 
means a long lived machine requiring has reached nearly one million dollars. 
little or no attention and consequent The results, however, have justified the 


low maintenance cost. 


expenditure of time and money, and we ; =i : vy “GS 
present illustrations of an electric furnace ee N . . a m 
capable of treating at one time fifteen tons it ane Ses) e dy x 
of steel, which has turned out material of ‘ : ™ = ee Bd Sing: 
suc ig alitv ‘ already eig fi 4 a ry Boat 
such high quality, that already eight ms ML, PP ame 
thousand tons of electrically-refined steel oe : F Ng 
. : ; SOS ey We) ey Hy 
NON-GRAN resists wear for from rails are in the tracks, and most of this : aha os! rd 













three to five times longer than any has been in service from two to three 
other bearing bronze. years. During that time there has not 
That is why the E. I. Du Pont de Ne- been recorded a single case of breakage— 
eOMORAM cite tenis te certainly a most encouraging result. 
replace li atta “seme es age a From the photographs and the cross- 
manufacturing equipment. NON- section which are herewith reproduced, it 
GRAN costs them more than any will be seen that the furnace itself is 
— rt 7 se ¢ a we eo somewhat similar in its construction to 
on el amige + exten ene Sa an open hearth furnace. It is so support- If th Sid 
could any other metal. * ate of ed as to have a rolling and tipping motion e 1 e of Your Factory 
— manufacturing corporations are from the charging to the pouring side, 
ReSping _— ee int ieee ne the movements being controlled by a pow- W CG t D 
pe a = icv he + res acting erful hydraulic cylinder. It should be ex- ere a rea oor 
A bearing wears out because friction oe ye: that yo beet bi 
seme: welthinde aumier thee avy perticles yroadly of two types; first, induction fur- 4 sia - " r oe ‘ - 
po oh yy ‘bi Aen we gym naces, to which the heat is supplied by You could swing it open and fain pe rhaps a 
is why the inside diameter of a bear- currents induced in the bath of hot metal, solid hour of extra daylight. What we yuld 
—— a og. = iy and secondly, are furnaces in which the | | : : | ; rie | lj , 
wear goes on. The particles simply | are ix struck between an electrode and that be worth to you—in reduced lighting 
of the bearing the hot metal in the bath, or betwoms two bills alone, to say nothing of the increased 






or more electrodes—the metal in the for- -— 
efhciency of your employees? 


In direct contrast with other bearing 






bronzes, NON-GRAN is non-granu- mer case being heated only by the fierce . 
lar in st _— 9 Phe whole mass is || radiation from the are. The fifteen-ton ; 
po a “Ph ape ee iad furnace shown, which is at the South Chi- You can get 19 to 36 per cent extra daylight 
is securely knit to all adjacent parti- cago Works of the Illinois Steel Company, b . | . . 3 R ai rf d i 1] ’ h 
cles. Tr} enables the particles on is of the former type. It is provided with y simp y painting your Ces Ings and walis wit 
the bear ! urface to resist the fric- three huge electrodes, each about two feet 
tional pull to which they are subjected. in diameter, which, as they are consumed, 

Re prsdisssrcdbas ts a 2 are fed down automatically, and main- RICE’S 

D ties eae i tained at the required distance from the 

s annually surface of the metal. The charge for the 

who are using ie Big bath is taken direct from the Bessemer 





converters, and the process of refining is 
‘ T Y 

AMERICAN BRONZE CO. {as foliows: 

1634-82 CARTON AVE. The phosphorus is removed in the basic 


BERWYN, PENNSYLVANIA electric furnace, in much the same man- 
ner as it now is in the basic open hearth 


MILL WHITE 


The Kellogg Toasted Corn Flake Company write us: 
‘‘We should judge that we are getting about 50% more 
light than was obtained before Rice’s Mill White was 
applied.”’ 






——______——. | furnace—by the use of lime and oxide of 
iron. The resulting slag containing the 


VEEDER $1.00 
phosphorus is tapped off, and a new slag 
Counter of burned lime and fluor spar is formed. 


to register recip ting 
movements or revolut 
Cut full size. Booklet fr 
VEEDER MFG. CO. 
18 Sar :eant St Hartford, Conn 
Cycl . 







When the slag is molten, coke dust is 
added, and the resultant carbide of cal- 
cium is produced. The free carbon, and, 
possibly, the carbide of calcium in the 


Rice’s Mill White gives a smooth, glossy, tile-like 
surface, firm, yet elastic enough to withstand the jar of 







yneters. Odometers 
Tachometers, Counter slag, with the aid of the cart and man- : ’ . 
and Fine Castings padbapaaprendprics ig Pada cage tage: 4: heavy machinery. It won’t flake or scale, like a cold 
icsicicieiiadites Cah Sicha ganese in the bath, eliminate the deleteri- - : / 4 ! 
by Markt & ( City ous oxygen from the steel. water paint. It can be washed like enamel. It is the 





P An-Hae Parmentier, The valuable advantages of the electric 
aris; G Austr Hungar ndinavian Countries 


rma und Sea . most economical of all interior factory paints; 2 coats 
by Ludw. Loewe & Co., Hutten Strasse 17-20, Berlin over the Bessemer and basic open hearth 


equa) 3 of ordinary lead and oil. Jt stays white /onger 
than any other gloss paint. 


The Original “Mill White” Paint 


Rice’s Mill White was the original ‘‘Mill White.’’ 
It made the reputation of the name. The specia! proc- 
ess by which it is made cannot be used by any other 
paint manufacturer. 






processes are stated by: 

“First, the more complete removal of 
fr teh Sore oxygen; second, the absence of oxides 
ers. Brass and nickel- caused by the addition, such as silicon, 
plated Steel, 3 sizes; in ‘ 


Bright Metal boxes of 50 and manganese, ete.; third, the production of 
electric steel ingots up to eight tons in 





BE 15, 20 & 25¢. Send 10¢ for 
box 50 assorted. Booklet free. weight that are practically free from 
YEARLY SALE 100 MILLION F a" 
_K. MFG. CO., Syracuse, N. Y. segregation; fourth, the reduction of sul- 
phur to 0.005 per cent if desired; fifth, 
the reduction of phosphorus to 0.005 per 


| cent, as in the basic open hearth process, 
| 














D: ° but with the important advantage that 
Principal . 


there is a complete removal of oxygen.”’* 
















and Perhaps the most important advantage Rice’s Mill White is sold direct from our factory, in 
of the electrical process is that its product : o.* ‘ - a oes 4 ; 
| interest is practically entirely free from segrega- barrels containing sufficient paint to cover 20,000 square 
Assured tion—that prolific source of rail failure. feet, one coat. If you have that area or more of 
| Furthermore, the steel is almost perfect in ceiling and wall space to cover, 
1} : structure, and when magnified one thou- 
| y the [rust ortgage feature, sand diameters, it shows no oxide or slag 4 
| the one thing that makes this Com- inclosures, another advantage of priceless Write for Booklet and Sample Board 
pany's 6”, Gold Mortgage Bonds value. The South Chicago experimental 
| different from the other realty and practical investigations give promise 
. w;wokle 
| bonds that you have known. that ultimately all steel rails will be made Ask for a copy of our | klet, RICE’S GRANOLITH 


‘ 2. P toad 
“More Light. Write today. A tough and elastic per- 
manent finish for concrete 


U. S. GUTTA PERCHA walls. Becomes a part of 


the cement to which it is 


PAINT CoO. applied. One coat sufficient, 
unless a gloss is desired, 
Makes the best possible 


primer on inside concrete 

23 DUDLEY and brick for a second coat 
STREET of Rice’s MILL White 
PAINT, giving a tile-like en- 
amel finish at no more ex- 


PROVIDENCE pense than lead and oil paint. 
R. I For Concrete Surfaces 


by the electrical method. 





@ One of the most attractive, and 


at the same time one of the safest, 
| investments offered to conserva- The Problem of the Small Farm 


tive investors. Tractor 






(Concluded from page 519.) 





: P 
@ Write today for new illustrated 
Booklet 23 the plow underneath the frame has the 


advantage of allowing a disk harrow or 
| NEW YORK REAL ESTATE other implement to be attached close be- 
hind. When two plows are used, how- 
| SECURITY CO. ever, there is searcely room underneath, 
| Assets over $17,000,000 * Paper by William R. Walker, United States 

Steel Corporation, on the “Electric Furnace 
} 


| BROADWAY NEW YORK as a Means of Producing an Improved Quality 


— ijlot Steel.” 
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Travel 
In 
Comfort 


When you travel, be comfortable as well as safe. 


The tracks and trains of the Pennsylvania Railroad 
are built for safety and comfort. 

he roadbed is rock-ballasted and evenly graded; and 
the rails are solid steel. The cars, both Pullmans 
and coaches, are all-steel, heavy and easy riding. 
The through express trains have parlor, smoking 
or club cars with moveable easy chairs, and a la 
carte dining service that is unexcelled. All sleep- 
ing cars are the last word in appointments; the 
coaches are cheerful, commodious and restful. 

Limited trains like the Broadway Limited between 
New York and Chicago, the 24-Hour St. Louis, 
The Pennsylvania Limited, Congressional Limited, 
and Manhattan Limited have Pullman observation 
cars on the rear with moveable arm-chairs and 
large windows, as well as an open platform, for view- 
ing the passing scenery. Up-to- date libra- 
ries, current periodicals, daily papers, and ¢.,7. 
courteous attendants are features of the 
Limited train service. 

Pennsylvania Railroad service enjoys 
the reputation of being distinctive- : 
ly high grade, as safe as skill f 
and precaution can make it, 
and com- 

fortable. 






































f PENNSYLVANIA RAILROAD 











and this advantage must be sacri 
ficed. Not a few such uittits have 
two, three and even four plows in the 
jrear, with provision for a  power-lift, 

} usually a chain and clutch-operated shaft 
Distributing the Weight. 
Probably the greatest disadvantage of 
}a combined tractor and plow, is the fact 
|} that the distribution of weight to get the 
} best results in plowing, is not the proper 
distribution when the load is strung out 
pon trailers in the rear. Plowing, however, 
is the job requiring the greatest power, 
| und these other advantages may easily be 
j} regarded as of less importance than the 
securing of the greatest efficiency in plow 
jing alone 
| The great problem of side draft brings 
out some peculiar combinations. There 
has been a persistent effort on the part 
of designers to build a tractor with one 
drive wheel, thus placing the power 
directly ahead of the plow. One of these, 
which never reached the market, had a 
drive wheel at the right and rear, sup 
porting the weight upon one front wheel 
at the right hand side, and a rear wheel 
at the left. Unfortunately, the distribu 
tion of weight was not properly caculated, 
and the rig earned the nickname ‘Tumble 
bug” before it ever had a chance to plow 
a furrow 

A somewhat more successful application 
of the one-wheel idea was made with the 
traction wheel in front. A long triangular 
frame, supported at the rear by two steer 
img wheels close together, carried three 
plows which were lifted by power and 
released by the foot. One advantage of 
this tractor was its ability to turn a 
square corner in plowing. However, it 
was a plowing machine pure and simple, 
|} making little or no pretense at doing gen 
eral farm work. For this reason probably 

}it was not a commercial success, and was 

| never even advertised to the public. 

The next step from the tractors already 
discussed, seems to be the home-made ma 
chine. In the ScrienTiFic AMERICAN for 
February ist, the picture of a home 

| made tractor was shown. Many farmers 

lare mounting their stationary engines up 
on trucks made out of binder or mower 
| Wheels, with gear or chain drive and vari 
| ous crude mechanisms. Some motor man 
| ufacturers are alive to this situation, and 
| are advertising motors to the men who 
| want to build their tractors at home. On 
| the other hand, several firms are offering 
| trucks and sets of gears to farmers who 


}wish to build their own machines, using 
the stationary machines they have already 
installed. It is needless to say that these 
make-shift outfits have all the economic 
disadvantages of the small tractor, and in 
addition, do not enjoy the advantages of 
| shop design and workmanship. It is not 
| difficult to make a tractor that will run, 
j}but it is so to make one that will meet 
all the requirements satisfactorily. 
The Self-propelled Cultivator. 

Just now, there is an outcropping of a 
type of machine which seems entirely logi 
|cal, and in fact an advance of the tractor 
into a separate field*from that which we 
jhave been discussing. This is the self 
| propelling light tractor designed merely 
| for cultivating. Several concerns have 
| made such tractors, not claiming them to 
be sulficiently powerful nor rugged in con- 
| struction to do heavy plowing. These light 
} machines consist essentially of two high 
drive wheels with a small steering © heel 
or trailer to balance the machine. It is 
claimed that one of these will turn from 
}one corn row into the next and cultivate 
two rows of corn at one time, and is no 
harder to steer than a team of horses, and 
much faster. 

At present the trend seems to be in the 
direction of even smaller cultivators, pro 
pelled by an engine of three to ten horse 
power, the driver walking and steering the 
outfit. Out of all the tractors discussed 
in a previous article on foreign tractors 
and tillage machines, a motor of this type 
alone appealed to the writer as more prac 
ticable for the American farmer than 





what we already have. Since then, at 
least two concerns in the United States 
jhave started vigorously to advertise a 


| similar cultivating machine, 
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ACheck Against Waste 





This Indicator On Your 


Desk Shows ACTUAL 
Speed In Your Factory 


[he Hopkins 


used by the 


Electric Tachometer is 


manufacturer who would 


know exactly the efficiency of his plant. 


It will permanently indicate or tempo- 


rarily test the speed of machinery in every 


sort of plant, testing with equal accuracy 


the speed of a gas or steam engine in 


1 small factory, the mammoth engine in 


the largest power plant, or the main shaft 
in the big factory full of small machines. 
; 
Ac iracy 1s guarantee t. 
I g r perintend 
4 te er tT 
1s to know g, the 
a al ow a juality qua 





T Hopk } Ta 1 a 1 
° rre a zg "ra a ating ele 
a et wv) gra 
taina I A a f 4 
by a W a It aw 
a i] that a a “ 
at tr a a 
tia ra por 
_ It 
ca r te 
I I I Flex 
at a typ 
Le i L 
a terest t anufacturers generally 
if ave a problem to s t us heip solve it 


Electric Tachometer Company 
513 N. Broad Street, Philadelphia, Pa. 
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Solders and Soldering 





@ If you want a complete text book on Solders and 
the art of Soldering, giving prac tical, working re- 
cipes and formule which can be used by metallurgist, 
the goldsmith, the silversmith, the jeweler, and the 
metal-worker in general, read the following Scientific 
American Supplements: 1112, 1384. 1841, 1610, 
1622. 1434, 1533; price 70 cents hy mail 


newsdealer or from 





@ Order from your 
MUNN & COMPANY, Inc. | 


Publishers 361 Broadway New York 
Grand Book Catalog. Over 700 engrav 


ings 25c. Parlor Tricks Catalog Free. | 


MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


¢)Do Your Printing! 


Cards, circulars, books, newspaper. Press $5 
Larger $18, Rotary, $60. Save money. Big profit 
~ nting for others. All ¢ rules sent jrite 
actory for press catalog TY PE, cards, paper, 
THE PRESS CO., Meriden, Conn. 


TYPEWRITERS... | 

Visible Writers or otherwise | 

L. ¢. SMITHS, UNDERWOODS, OLIVERS, Ete. 
l4 to 16 MFRS. PRICES 


Fr —— Rented, allowing Kent te Apply. 











Magical Apparatus. 







bie csSioR outfits, ete 





Shipped Anywhere for 


uss Machines. Full Guarantee. W rite 
Prices $15. 00 Up f.) ril strated Catalog 10. Your opportunity. | 


TYPEWRITER EMPORIUM (Es 


2), 34-36 W. Lake St., CHICAGO 





MECHANICAL 
SUPPLIES AND MATERIAL 
of all kinds 
EXPERIMENTAL AND 
LIGHT Mac < ho WORK) 





too 
ass SHS SREY, BS STREET, BOSTON | 


TELESCOPE] 


MASON’S NEW PAT. WHIP HOIST | 








for Outrigger hoists. Faster than Elevators, and hoist 

direct from teams. Saves handling at less expense 

Manufactured by VOLNEY W. a & CO.., Inc. 
Providence, R. 1, U. S. A. 


You May Crowd a CRESCENT JOINER 


der nine 


| outfit 


|} move 


; solved in 
| should not prove extremely useful if care 


|of the recent 
ler was shown, as illustrated in the accom 


field. In the 


One of these manufacturers advocates 


his tractor for handling a small turning 
A two-eylin 
of the 
meuhs are pro- 
feed, 


outfit 


plow as well as a cultivator. 


horse-power engine motor 


eyele type is used, and 


vided to use its power for grinding 


pumping, ete., where desired. The 


is very narrow, only twelve inches wide, 


allowing rows of intertilled crops to 
together. It 


thus 
be placed close is claimed to 


do the 


one-horse 


two-horse plow or two 
latter cutting 
guiding is ac- 
jointed portion 


work of one 


plows, in the case 


two furrows at once. The 
complished by means of a 
of the left handle, 
the axle of the traction 
handle to right or left, the axle 
that of a bicycle. The 
thrown 


which is connected with 
wheel. By mov- 
ing the 
is moved like plow 
guided and the machine 


the speed regulated 


may be 
in or out of 
letting go of the 
plowshare 
traction for the 
which is 350 
obstruction, the 
so that the ma 


gear, or 
without handles. 
The suction of the gives a 
remarkable amount of 
weight of the machine, 
pounds. On striking an 


spiked drive wheels slip, 


chine may be thrown out of gear. Only 
sixty-five pounds of the weight is lifted 
by the handles, and the obstruction may 
easily be passed. Two of the machines 


used together so as to convert the 
riding plow. It 


and 2 cutter bar for 


may be 
has a 


into a also 
spraying attachment, 
mowing grass is being developed 

Another 


wheels to 


motor of this type is made with 
straddle a 
full of 
interesting 


larger row. The 
inter 

fact 
automobile 


manufacturers’ catalogue is 
est. It 
that the 


could not 


brings out the 
farmer who owns an 
afford to use his motor car 
belt 


other 


long 


for either traction or work. The sta- 


hand, cannot 


to piace, and 


tionary engine, on the 


be moved easily from place 


a portable engine frequently requires the 


use of a horse to pull it about. By mak 
ing the small engine furnish its own mo- 
tive power, the farmer may have this en- 


field or 
in the 


gine whenever he wants it, in the 


the wood-lot, in the barn, or even 
summer-kitchen laundry. 

It is an impartial machine, working one 
day for the farmer and the 
If there is water to be pumped, 


go where the is and 


next day for 
his wife 

the tractor 
pump it Any 

attached, 
corn field or 
The 
so that the space between them may 


will water 


make of small cultivator 


can be and the tractor will work 


in the the nursery with equal 


convenience. wheels are adjustable, 
vary 
from 26 to 42 inches, so as to fit any 
width of 
the controlling 
gaging the clutch so that 


speed from 1 to 4 


handle is 
turn en- 
will 


rows. The left 
slight 
the tractor 


corn 
factor, a 


forward at any 
miles an hour. 

Two belt pulleys are provided, one run- | 
HOO to 2,000 revolutions per 


forty 


ning at from 


minute and the other from ten to 


revolutions per minute. This of course 
simplifies the problem of supplying the 
pulleys for different machines. Further 


than this, a special shaft with the uni- 


versal joint at either end is furnished s 
that the motor can be direct-connected 
with a generator, corn sheller, or feed 
mill The outfit complete weighs 500 


costs $265, or about what a 


pounds and 


real good draft horse will bring. There 
seems to be no reason why the mechanical 
difficulties should not be very easily 


such a machine, nor why it 
is taken to perfect it. 
Some Interesting French Machines. 
The automobile lawn mower is a famil-| 
and in our} 


iar sight on large estates 


parks. Several years ago a leading Ameri 
can manufacturer put out a gasoline 
was tried out on the farm eed 
Senator Dolliver in Iowa. It, 
At one} 


mow | 
er, which 
the late 
however, 





did not prove a success. 
French shows an auto-mow 


photograph. It is not known| 
has achieved in the 
background of the 


panying 


what success been 


same 








‘| illustration is shown the small cultivator | 

»| previously referred to as having appeared 
en t all, Bui ‘ ‘ 

in six sizes. Send for catalc telling | tO be one of the few practical machines 


all about them and describing our lin 
of Rand Saws, Saw Tables, Planers, | discussed. 















Planers and Matchers, Shapers, 2 ‘ 
~ eee Variety’ Weed Wacken. Grind- Another new and interesting French 
THE CRESCENT MACHINE co. , 230 Main St., Leetonia, Ohio} MOdel is illustrated with cultivator 








MAYARI 


means a natural alloy 


HROME NICKEL STE 


MAYARI RAILS 
OPEN-HEARTH and BESSEMER 
are manufactured fom MAY ARI ORE 


contain Nickel and Chromium, and are 
very low in Phosphorus. From ore- 


bank to drop-test, MAYARI RAILS 


are manufactured and tested by our 
own expert metallurgists and engineers. 


MAYARI CHROME NICKEL RAILS 
add SAFETY to 
LONG WEARING QUALITIES 


write 


e Pennsylvania Steel Co. 


aryland Steel Co. 


Morris Building _ Philadelphia, Pa. 
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You can photogreph on dark days when you use 


a Grafex 


This picture was made on a rainy. 
heavily clouded day in December 





if é6:° ” farm conditions will have to be changed 
The Graftex ts best for those who ony sper roma = vieme to meet the limitations of the tractor. Our cutting material known. 
bent with © comers.” to 1-1000th of a second. manufacturers have successfully solved Ask about Carborundum Niag 





Craftex will make pictures in 1-10¢¢th 








uncertainties. Focusing 


the instant of exposure 
right side up. You know 
that 


picture is in focus, with- 


to a certainty the 
out having to guess the 
distance between the 


camera and subject. 


Plane Shutter works at 






























of « second to have escaped a trial on this side. On | 
neither side of the water has the ideal |} The 
—| been reached. However, more thought is| Carborundum 
being expended upon this one problem | 
than on any other farm machine of the | Company 
present day. If a small tractor can be| Magare Faille, W. ¥, 
built, it is certain to be built within the | 










shovels underneath the frame. The ex | 

F badd bie «as tension rims needed for soft ground are | 
q ; at ' Fuc| GPF ILIEDX shown in the illustration on the ground, 
— | at the rear, the smooth wheels alone be 
ing used for road work The traction 
wheels are close together in front, evi 
D dently for the purpose of allowing them 


© go between two rows, while the outside 


wheels straddle them. 
The Optimistic Small Manufacturer. 


one * - atid From these instances it seems that a} 
The GRA I LEX makes | great deal of attention is being paid by 
better photography pos- }all classes of men to the working out of 
‘ i ne ‘ee tractors for the small farm. The fact that | is tt 
sible by eliminating the ngs g me A This is one of the many 
. ° no great commercial success has been | 


achieved is not to be taken as discourag- 


No camera is se good as the Graflex for making ors | ] “ fj | os _ ing. The foremost companies, with repu- A 
rictures of children. Ind he shade scaie anc inder are : 7 e 
wu anapebats map to Ganda tye cana : NV; tations built up on larger tractors, are Sharpening Stones i 
. » , ’ 2 
secure perfect pictures done away Ww ith. \ ith slow to risk their reputations behind a 
a GRAFLEX vou see something which may not prove a good HE combination bench | | 
, , . . farm investment, even though mechanic- stone for manual int 
the image full size of “ ; pat. ne 
. hed ‘ ally reliable. The smaller manufacturers school students, carpenters, 
tinishec icture up to Fi the inventors are more timistic and e 
P ‘on and the investors are move op — cabinet makers, craftsmen, 


are apt to rush into print at the first indi- 
eation that their product is at all feasible 
This arouses an unfounded doubt that the 
at- 


ho 


making 
The chances 


larger manufacturers are 
tempt to solve the problem. 
that, within a 


more will 


reasonable 


the 


are however 


time, or have reached 


solution in so far as the question may 


be 


solved permanently and satisfactorily 


There is no questio hi e arke } 
; There is n juestion that tn market sharpening needs—al! made from 
_ . - — - for a successful small tractor is beyond 
| he G RA Fk LEX ii ocal all comprehension The delay in reach- Ca rho ru n du m 


ing the solution, therefore, may argue that 


the problem of the big tractor for the big 


Send for Illustrated Catalog. farm. In Europe, where the farms are } : 
nearly all small in size, attention has right — equipped with + Carbo- 
FOLMER & SCHWING been concentrated for a longer time on| rundum Wheels. 
a : ie 4 the smal tractor. Stil as state i f 
DIVISION me smell tractor. Still, as stated in a Sold at your bardware dealer, 
. 4 previous article in the SclenTIFIC AMERI 
et or direct. 
Fast Kodak C cAN, European manufacturers have not 
-astman oda oO. 
met the needs of the small farmer. Not | Send for booklet— 
Ona clear days, when the sun is shining, the ROC HI 31 ER, N. ¥. — iden that matte bean advanced - eed The Romance of Carborundum 
j} direction by European designers, seems | 


near future 
What is Required of the Small Tractor. 











Carborundum 


general mechanics tools. 


It cuts—it doesn’t merely rub the 
edge on the tool—cuts quick 
and clean, and it lasts—all Car-’ 
borundum Stones do. 


There are hundreds of others— 
different shapes and sizes for all 


the hardest, sharpest, quickest 


ara Grinders—mechanically 



































The small tractor must do all that a} 
big tractor can do in stationary work. It A Home-Made 100-Mile Wireless 
s als ilo arro { ve - i- c 
must also plow, harrow, and even culti Telegraph Outfit 4 Read Scientific Amer- 
vate. It must do cheaply the kind of ; ican Supplement 1605 
: for a thorough clear description, by A. Fred’k Collins 
work that would require only one or two Numerous adequate diagrams accompany the text. Price 
. 10 cents by mail. Order from your newsdealer or from 
horses. It must really do away with the 
—" : Sr a ‘ ; MUNN & CO., Inc. 361 Broadway, New York 
horse, to justify the investment. It must 
do fairly heavy work and still be eco- — 
nomical for light work. It must be part 
tractor, part horse, part automobile, part 
c ead (o eft) : ‘ 
R 4 Lead : Lute n the left wagon and almost animal-like in its ver- | 
ompilete:y vers and protects the ane — 
metal surface satility. It must be able to run on full 
Red Lead and oil (on the right “1 De load longer than a horse can, and because | 
odt honahta, enpesne tir cant Permanent Building oe a Pec ana gaps at se mb: 
' ae — " . ° it is insensible, it is more apt to be over- | 
rr bye ne ww) ai s ] 
mes : > — in Portable Form loaded. It will not stand as great an | 
USE THE FINISH ~§ hi, 41. - emergency load as the horse, yet it must | 
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- Sree Se signer must provide an excess of power 


i 


AND PROTECTS! 








ws are used instead 




















for emergencies, and yet in some way dis- 








| = 
For prese g and protecting , >, etay to tebe Gown courage its constant use. 
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He has used this Pike India Oil- 

stone for years and it hasnt 


grooved at all. No other st that 
cuts s fast could have held its 
| 


shape s c 
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These are some of the f 
reasons why you'!l find 
Pike India crowding 
all other oilstones out of big ae 
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NEW 
INTERNATIONAL 
ENCYCLOPAEDIA 


BEST 
for the Manufacturer | 





| 
T. H. CLOUGH, Manufacturer, Buffalo, N. Y. 
“I have recently purchased the New International | 
Encyclopaedia, and find it to be all that is claimed 
for it as a fund of useful and accurate informa- 
tion. The money used in buying this set of books 
is certainly well invested.’ 











The New International Encyclopaedia 
gives a complete history and modern de- 
scription of manufacturing in every branch 
and department of its thousand phases. 
Under the headings and sub-headings of 
Cotton, Wool, Iron, Steel, Silk, Flour, 
Hides and Leather, Foods, Liquors, and 
all other appropriate headings, the Manu- 
facturer will find a full, just and liberal ex- 
hibit, with appropriate illustrations. Men 
famous in manufacturing and industrial 
fields contribute largely to the papers of 
the New International Encyclopaedia on 
these as on all other subjects, thus giving 

to its contents a weight and authority | 
of great value to those who require cor- 9} 
rect data to meet the emergencies of 
business. 


Mail the coupon for the Free Book, giv- 
ing outline of scope, character, cortents 
and bindings of the New International En- ff] 
cyclopaedia, giving two of the 200 full- 
page, finely engraved plates, two of the 400 
duotints, specimens of the thousands of 
cuts illus strating the text, two of the 300 ] 
—— and charts, descriptions of several ae 
of the more than 100 departments, 7 

sample pages of the more than % 
17 ,000 pages of the work and ¥ re » 
details of the moderate oA: < 

price and easy pay- Be 
ment pian. 


DODD, MEAD 
& CO 
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449 Fourth Av. “+ 





New York,“ ’ 
NY. « 
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|mally held together by suitable means. 
lity of wells through which smokestacks 


| project. In case of accident the lower sec- 
| tion may be dropped from the upper sec- 
| tion so the latter can serve as a life raft. 


_The Government Document Office 
| WHEN a publication house sends out 
in 


}of Documents, August Donath, who has 
| charge of the distribution and sales of the 


|hundred or more employees are able to 
handle the tremendous output of his office. 
| But while this equipment includes auto- 


R. H. MARTIN jae operation | to enable it to function 


satisfactorily in wrapping and sealing 
pamphlets and other publications varying 
|in size and thickness. A machine which 
tendent of Documents would, it is thought, 
suffice for any publishing house, and the 
field should be an attractive one for invent- 
ors, especially those experienced in the 
wrapping machine art. 


|; charifying the starchy material into fer- 
The mash is now fermented by means of 
linto dextrose and then into alcohol and 


|} pound of starch should yield 0.57 pound 
“or 11.5 fluid ounces of alcohol. In prae 


lat least 15 per cent below it. 
|charification and fermentation, and the 


}and succinic acid in the fermenting vat. 
| In the brewing of beer the aim is not to 


| beer wort, but to leave considerable ex- 


| tiller, on the other hand, aims to com- 


| plex starch molecule is gradually broken 


| by the action of the malt enzym. There- 
| fore, it will not do to sterilize the dis- 


| tiller depends for his dextrin inversion. 
| But in the unsterilized mash the yeast 
|}must carry on a struggle for existence 
| with a multitude of wild yeasts and bac 


| While Luther Burbank has given the 
| world new varieties of fruits of all kinds, 
jand by skillful breeding has _ greatly 
| changed the characteristics of certain 
| plants, mycologists have done similar 


section with the lower section readily de- 
tachable from the upper section and nor- 


The upper section is provided with a plural- 


and staircases carried by the lower section 


the neighborhood of one million 
publications each week, it must have an 
up-to-date equipment and all obtainable 
devices. The Superintendent 





| public documents issued by the var ous 
departments at Washington, is proud of 
| the equipment by which his foree of one 


matic mail sackers, envelope sealers, and 
addressing machines, the actual wrapping 
is performed by band. It is said that Sam- 
uel B. Donnelly, the Public Printer, has 
sought far and near for a suitable, practical 
wrapping machine and has made many 
trips to inspect and investigate proposed 


the work, but has not yet found a machine 
| which possesses the flexibility of structure 


would meet the demands of the Superin- 


Industrial Alcohol 
| N the manufacture of industrial alcohol 
the aim has been to find a cheap raw 
material and to increase the yield by im- 
proved methods of mashing and fermen- 
tation. Mashing is the process of sac- 


mentable sugars, maltose and dextrin. 
yeast, the enzyms of which split maltose 


carbonic acid gas. Theoretically one 





tice this yield is never obtained, but falls | 
| 
This low yield is due to incomplete sac- | 


production of by-products such as glycerin 
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Hi Bard Avenue, West Brighton, Staten Island, N.Y. Road treated with “ Tarvia B.”’ 
CLOUD of dust behind an | the use of Tarvia is the logical i 
automobile means that the | and necessary answer to a difficult 
road surface is being destroyed— | problem. 
rea rot . also means that | Jn the tarviated road, there is a 
re eh etm t — trafhc— | matrix of Tarvia around each stone, 
y that , “4 f en built in the old way holding it firmly to its work and pre- 
y sey . B x slow-moving horse- venting it from shifting. There is no 
rawn traiiic. internal movement, and the attrition 
The science of MacAdam has been | of traffic is reduced to a minimum. 
re Pa last few years. A | If the road is built with Tarvia the 
to hold - er is no longer enough | extra cost of the treatment is more 
to hold the stone together. than made up in longer life and 
Something stronger is needed, and | reduced maintenance costs. 
Booklets on request. 
BARRETT MANUFACTURING COMPANY 
New York Chicago Philadelphia Boston St. Louis Kansas City Cleveland 
Cincinnati Minneapolis Pittsburgh Seattle Corey, Ala. e 
| Be The Paterson Mfg. Co., Ltd.— Montreal, Toronto, Winnipeg, Vancouver, St. John, Halifax, Sydney, N.S. 
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ferment all the fermentable matter in the 
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HOW TO BUILD A 5 HP. GAS ENGINE AT HOME 








In Scientific American Supplements, 1641 and 1642, E. F. Lake describes ail and 
thoroughly how a five horse power gas engine can be built at home, Complete working | 
drawings are published, with exact dimensions of each part. @ Price by mail for the two | 
Supplements, Tussty Cents. : ro o£ @ Order from your newsdealer or from \ 


MUNN & CO., Inc., PUBLISHERS, 361 BROADWAY, NEW YORK 











tract in the finished beer. The boiling of 
the wort, which kills the enzyms of the 
malt, is, therefore, no objection. The dis- 


pletely ferment the maltose and dextrin. 
He depends on the enzymie action of the 
malt to break down the dextrin into mal- 
tose in order to enable the yeast, which 





















CHICAGO BEACH HOTEL 


Large, elegantly furnished rooms, 1 lake and 
Single or en —_ with private wy Dedicious 
meals, —— — enican or European plan. 
Orchestra Social enjoyments. Ten min- 
a’ sala bean heeet of ah. White tor rates. (10) 
Manager, CHICAGO BEACH HOTEL. 
5ist Boulevard, on the Lake Shore, Chicago 














cannot directly attuek the dextrin, to fer-| @ The CONSTRUCTION of an INDEPENDENT INTERRUPTER 


ment the same after its conversion into Cinit dagrame Gite cael é hak ode weiidied Suaal No. 1615 gives a clear and concise description on the 





| maltose. construction of an Independent Interrupter. Order from your - ewadeaer ot fe or from Munn & Co., Inc.,36! Broadway, N.Y. 








It may be remarked here that the com- 


up into dextrin, malto-dextrin and maltose 


tiller’s mash by boiling, as this would de- 
stroy the malt enzym on which the dis 


of tough, paneture-proof, galvanized steel plates, so secarcly 

The Mullins Stee! Boats are guaran teed against puncture, ‘ea. 

, opening seams, ete, MOTORS : “the Loew. of 4-Cycle nud 

it, powerful, simple, can be operated by the beginner, start ike aatem %, 
r tallataay speed, ee ae neg Reantifes (uswrated bon 
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teria which set up undesirable fermenta 
tions of their own. 

There are as many varieties or races 
of yeast as there are varieties of apples. 


work with yeast. The aim of the dis- 
tiller is to find a yeast producing a clean 
fermentation, that is one yielding none 
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Has three revolutionary improvements by means of which 
it automatically 


COMPELS Correct Operation 


FIRST— Interference guards to prevent accidental depres- 
sion of adjacent keys 

SECOND Automatic locking of all other columns when 
any key is not given its fuli down stroke. 

THIRD— Automatic block against starting any key down 
again until up-stroke is completed 

Cushioned key-tops insure soft, easy key-touch. 

Ask for demonstration of the new Controlled-Key Duplex Compto- 
meter with its automatic safeguards against mis-operation 
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but alcohol and carbonic acid gas as its 
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Tires 


made of Vitalized Rubber 
are built with extra air-room 


It’s the extra alr-room 
that does the work. The 
more air-room in your 
tires means more resili- 
ency greater ability of the 
shock of the 


comfort for 


and a 


tire to absorb the 


insuring more 


road, 
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fy 


This more air-room 
tire does the work easily 
and will not strain under 
for you without 
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Scientific American Reference Book 


products. The must be able to sur 


and do 
antiseptic 


yeast 


vive its work in mashes rendered 


slightly Yeast races have been 


to antiseptics by propagating 


to 


imated 


ne? 


them in nutrient media which incre 


ments of antisepties, such as hydrofluoric 
acid added. 
of do 


mashes in which the 


have been Such a hardy race 


veast will its work in antiseptic 


ordinary wild yeasts 
unable to survive 
of the distiller 
Germany | 
12 to 27 
America the 
their 


and bacteria are 

rhe other 
find a cheap raw 
| it the 
leent of 


potatoes 


to 
lis 


object is 
material. 
per 
ot 
employ 


containing 
In 
precludes 


in potato 


starch price 


quite 


| ment. Corn, containing about 70 per cent 


of starch, would be an excellent material, 


but its price has greatly risen in recent 
| years, selling at present for about 60 cents 


}a bushel of 56 pounds in the western corn 

producing States, and its average price 
for some years past has been 40 cents 
Pioneers in Nebraska remember the time 
|} when it was cheaper to burn corn as fuel 
than bituminous coal. Corn at that time 
sold considerably below 20 cents. Even in 
the 90's 25 cents was considered a cvood 
|} price. The present price of corn as taw 
material for industrial aleohol is, there- 
fore, prohibitive. 

As early as 1854 attempts were made 
to use wood as raw material. Sawdust 
boiled in dilute acid will become con 
verted into sugar, dextrose, according to 
the equation - 

C,.H,,0, + H,O C,H,,0 
Cellulose + water dextrose 

Dextrose, of course, can be fermented 
by yeast to produce alcohol. Unfortu- 
nately, the reaction does not take place as 
readily as the above formula would indi 
cate Prolonged boiling with fairly con 


| larger 


| 


ah 1008 it ae Rem N order to supply kn ywledge in concrete and usable form, two 
a substantially boun< of the editors of the Scientific American have, with the assist- | 
in cloth and the : : le F 

carries a s| le- ance of trained statisticians, produced a remarkable Reference 
sr - Book, containing over seventy-five thousand facts, and illustrated | 
Al H by one thousand engravings, for which the entire world has been 
A. eg _— scoured. Immense masses of government matenal have been 

temp Pd or 


digested with painstaking care with the collaboration of govern- 
ment officials of the highest rank, including cabinet officers. 

An elaborate circular, showing specimens of illustrations, to- 
gether with f 
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No office busy enough to find use for a type- 
writing machine is operating at 70 per cent of its 
potential efficiency without a Dictaphce equipment. 


In the one-stenographer office and in the thoroughly systemized and spe- 
cialized correspondence departments of the great corporations alike, the 
Dictaphone lifts the burden of wasted time off the mind of the dictator and con- 
serves the energy and labor of both the dictator and typist. 


Its advantage of a ommodating occasional dictation by one or two or a 
dozen men to one operator, is equalled by its opposite advantage of admit- 
ting all-day’s dictation by one dictator to several operators. 


“ Your Day’s Work’’—a book we should like you to have 
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been done to utilize the waste sulphite 
liquors from paper mills In the manu 
facture of paper the wood is digested un 
|der pressure with a solution of calcium 
bisulphite. The waste sulphite liquor 
coming from the digesters is a dark, <a 
smelling liquor which contains among a | 
variety of other ingredients carbo-hy 


| tralization of 


the 
cellulose into dextrose 


centrated acid is necessary to convert 
of 


is 


the 
laborious 
not be far 
be overcome, 


a commercial success. 


part 
The and 
but the 
the difficulties 


will be 


method expensive, 


distant when 


it 


day may 


will and 


Very recently a good deal of work has 


drates derived from the wood. After neu- 
the and other 
the 


acid prelimi- 


nary steps, 


for fermentation by yeast. In Sweden 
thousands of gallons of alcohol are an 
nually produced from such liquors, and 


liquors 
util 


mo reason is seen why the sulphite 
im this country cannot be similarly 
ized. Sulphite 
difficult 
nuisance when allowed to pollute 


there 


pure and simple, is 


and a 


the streams; its utilization would, 





but 
many 


economic gain, 


nuisance 


fore, not only an 


would 


be 


also abate a in 
places 
The 
waste 
with 


wood alcohol 


alcohol obtained from wood or 


sulphite liquor by 
confounded with 


the destruc- 


yeast must not be 
obtained from 
tive distillation of wood. 

It may be of interest to state here that 
from ethylene C,H,, 
a gas contained in coal gas, by treatment 
with sulphuric acid. This artificial pro- 
at the only ex- 
perimental value. 


alcohol can be made 


| duction has, present time, 


Helps the Paper Hanger.—Patent, No. 
| 1,058,159, to William H. Decker of Youngs- 
| town, O., who assigned one third to Emmet 
S. Decker of the same place, is for a paper- 
| hanging device in the form of a rectangular 

frame carried at the top of a pole with one 
| side of the frame open so that the edge of a 
roll of paper may be exposed for matching 
purposes. Another patent, No. 1,058,185, 
to James Krondak of Morse Bluff, Neb., 
is also for a paper-hanging device in which 
| there is a frame having a roller at one end 
| mounted in a frame which is pivoted for 
| purposes of adjustment, so the roller can 
be set with relation to the paper to be 
s aenees while the frame has at its end oppo- 
site the roller means for holding the paper 
taut. 


liquid is rendered suitable | 


liquor is a waste product, | 
of disposal 


fermentation | 
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| Angle Isn’t 
| Always 45° 


Some time you'll want 
| tocut special angles and 
|} your mitre box won't 
| have just the cut you 

want 
| THE SEAVEY Devi! 

* RED DEVIL” MITRE BOX will cut any regular 

ot special angle. eighs two pounds and can be used 

for either inside or outside work. 

It your dealer hasn't it, send us $2.00 and his name 
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SMITH & HEMENWAY CO. 
|| 150 Chambers St. New York City |} 
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every exposure 


—No doubt about which you want—and if 
you wish to give yourself all the chances 
of success, you should have your camera 
fitted with a 


Bausch |omb Zeiss 
“TESSAR [ENS 


—the lens that is many times as quick 
in action as ordinary camera lenses, that 
consequently gives you a good negative in 
poor light, and a really sharp image of any 
kind of movement. For speed work out- 
doors, portraiture, landscapes, as well as 
commercial work, enlargings, etc. 
With a Bausch & Lomb-Zeiss Tessar you 
know you have the best lens that can be 
put in a camera—and the results show in 
the quality of your negatives. 

if you are interested in better 

results, send for (literature. 


Bausch £4 jomb Optical ©. 
621 St. Paul Street, ROCHESTER, N. Y. 
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4 Cycle 
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370 Ibs. 

Speed 

600 to 1000 

R. P. M. 


Made in 





only. A 
specialized 
article. 


Kermath Marine Engines 


the world’s standard in 12 H. P. size, are made of the finest 
materials the market affords and workmanship of pronounced 


Prices $150 to $200. 


excellence. 
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ER For all 
Purposes 
The High Powered, Light 


Weight Cushman Engine 


measures out just enough gasoline 
to do the work required. Advanced 
4 cycle type. Weight under 200 Ibs 
4h. p. rating but actually de- 
velopes over 5 full horse power. 


Automatic Throttle Gov- 
ernor with High Grade 
Schebler Carburetor. 

Easy speed changes, 
friction clutch 
Also new 6-8 and 
high efficiency en- 
. Now 
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A Constant Water Supply 


is easily maintained without expense 


‘en RIFE RAM 


Operates with three or more 
gallons per minute from a 
stream, artesian well or spring. and 
a head or slanting fall of three or 
more feet. Free information on request. 


RIFE ENGINE CO., 2533 Trinity Bidg., New York 















LEARN TELEGRAPHY 
Siaty MORSE and WIRELESS at home with OMNIGRAPH 
ig = AUTOMATIC TEACHER jm half usual time—trifling 
= a cost. Sends you messages without limit auto- 
Aas, matically—easily become expert. Price $2.00, 
SS OE Catalog tree, OMNIGRAPH MFG. CO, 
Dept. 16 3 ¢ . ork. 
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| PsycHOLOGY AND INDUSTRIAL EFFICIENCY. 
| By Hugo Miinsterberg. Boston: Hough- 


ton, Mifflin Company, 1913. , Price, 
$1.50. 
Prof. Miinsterberg writes in his customary 


rather self-satisfied vein. But despite the irrita- 
tion which his style arouses his book is of un- 
deniable value. The work of the efficiency engi- 
neer is not sufficiently recognized to our mind, and 
the importance of the experimental psychologist's 
is exaggerated He questions Harrington Emer- 
son's statement that “the competent specialist 
who has supplemented natural gifts and good 
| judgment by analysis and synthesis can perceive 
| aptitudes and proclivities, even in the very 
young, much more readily in those semi-matured, 
| and can with almost infallible certainty point not 
only what work can be undertaken with fair hope 
| of success, but also what slight modification or 
addition and diminution will more than double the 
| personal power.’ Of this he rather disapproves 
| despite the fact that workingmen are now engaged 
| according to Dr. Blackford’s system with aston- 
ishing success. Too much stress is laid upon the 
value of experimental tests in determining voca- 
tional fitness. Much more is required. A man 
may to reaction time 
and may be able to distinguish colors with accu- 





respond splendidly tests, 





racy, but yet may be hopelessly unfit to drive a | 


locomotive engine, simply because he is not 
steady and cautious. In other words, the type of 
man to be selected for a particular position plays 
no part in Miinsterberg’s scheme. Instrumental 
analysis does not disclose whether a man is a 
trouble maker, whether he is pugnacious, whether 
he is easy going, whether he is companionable, or 
whether he is a born leader. All that it does is to 
show whether or not a type once selected, wrongly 
or rightly, has good senses and how responsive it 
is to sense impressions We cannot conceive of 
any psychological which would inevitably 
enable us to pick out the best salesman out of five 
hundred men. But we can conceive of a scientific 
study of character which would enable us inevit- 
ably to select the right man 
what Prof. Miinsterberg seems to overlook is the 
fact that instrumental analysis is not an indica 
tion of character. 


test 


ERrGOTZLICHES EXPERIMENTIER Bucnu. Von 
Albert Neuburger. Berlin, Wien: UIl- 
stein & Co., 1911. 

This is a book of scientific experiments which 
is intended to be not only instructive but amusing 
and entertaining. While the experiments are old, 
many of them having been brought to the notice 
of amateurs by the late Gaston Tissandier, they 
have been very arranged and enter- 
tainingly described. Some idea of the character 
of these experiments may be gleaned from their 
titles Cardboard Cutting Instrument 
“Raindrops from Grease,’ “Blowing through a 
Brick and Putting Out a Light,’ ‘*The Insensitive 
Leaping Papers, Frogs and Devils,’ ‘‘The 
“The Magic Egg,” ‘Cannons 
Powder,’ “Ice That Cannot 


ingeniously 


as a 


Coin 
Perforated Penny, 
that Shot without 


Be Cut,” “June Bugs and Bacteria Lamps 
“The Laughing Mirror,’ ‘‘Tricks With Sealing 
Wax."’ To the experiments with which amateurs | 


have been acquainted through popular books for | 


years, there have been added many new 
experiments based upon the more recent discov- 
eries in science. The book can be highly recom- 
mended to German-reading lovers of experimental 
science 

VoLaMeKuM. Handbuch fuer Luftfahrer. 

Von Ansbert Vorreiter und Hans Boy- 

kow. Munich: J. F. Lehmann’s Verlag, 

1913. 

This is an admirable little handbeok of prac- 
tical information for the aerial navigator, whether 
he sails the air in a balloon, a dirigible, or an aero- 
plane. No better evidence of the growing import- 
ance of aerial navigation can be presented than 
the publication of such a practical guide book. 
The little volume first of all tells us something 


some 


|}about the handling of free balloons, and then 


passes to a discussion of the handling of airships 
and flying machines. Much space is devoted to 
navigation, both terrestrial and astronomical. A 
very complete description of the more important 
instruments that can be used to guide the naviga- 
tor of the aic is presented. Valuable, too, are the 
tables and diagrams which give much information 
on the quantity of gas necessary for inflation, the 
pressure of gases, the quantity of ballast required, 
the geographical position of German cities, the 
hours of sunrise and sunset, etc. Since the Euro- 
pean ; evigator finds it no difficult task to over- 
step th« boundaries of his own country, the final 
chapter. of the book are devoted to telegraphic 
signals, telegraph tariffs, postage rates, coin 
common 


Steet. Its Selection, Annealing, Harden- 
ing, and Tempering. By E. Mark- 
ham. Fourth edition, fully illustrated. 
New York: The Norman W. Henley 
Publishing Company, 1913. Price, $2.50. 
This is a new edition of a book which was for- 

merly known as “The American Steel Worker." 
Since the advent of the automobile, the modern 
gas engine, and the fiying machine has brought 
about a demand for extremely tough, strong, high- 
grade steels of various kinds, it became necessary 
to rewrite portions of the book. As it stands the 
work may be regarded as a good txtbook on hard- 
ening, tempering, and annealing steel of all kinds, 
and is a good set of comprehensive and specific 
instructions on the methods of hardening a large 
number of toois. 

Oriain oF ArcHiITEcTURAL Destan. By 

z Lee H. McCoy. The Antiquarian Pub- 
lishing Company, Benton Harbor, Mich., 
1912, 8vo.; 168 pp.; illustrated. Price, 
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EVINRUDING 


THROUGH THE WATER 


O those who desire the pleasure of 
motor boating without the usual 
large investment of a motor boat, the 





éeracuacce 
—_— a 
ROW-BOAT- MOTOR een 


is the acknowledged solution of the prob- 
This portable motor attaches to and detaches from any 
rowboat in less than one minute without any change in the 
construction of the rowboat. 


THE MOTOR CARRIES LIKE A SATCHEL, 


miles an hour. 





CALIFORNIA SHOW ROOMS: 
423 Market Street, San Francisco, California. 


SEATTLE REPRESENTATIVES: 
Woodhouse Gasoline Engine Company, 62-64 Marion Street. 


as it weighs but 50 pounds, and it will drive a rowboat eight 

It has a weedless propeller; it starts with a 

swing of the fly wheel (no cranking), anyone can operate it 
Summer pleasures that you never realized before are open 

to you if you own one. 

Beautifully illustrated catalog sent upon request. 


EVINRUDE MOTOR COMPANY 
MILWAUKEE, WISCONSIN 


NEW YORK CITY SHOW ROOMS: 
Hudson Terminal Building, 30 Church Street, New York. 














These 
detachable 
rowboat 
motors are 
so simple 
that women 
and children 
operate 
them 





value of both name and fame, but 
stouter test of service. 
age; 
confident going. 


Those who choose a tire 
because of the prestige that goes 
with leadership, choose Firestone. 


Those who judge a tire by its popularity 


with the many, demand Firestone 


The motoring enthusiast the 


recognizes 
prefers the 
He wants extra mile- 


long life of tire and car, safety and 


So he insists upon Firestone Tires. 


The reasons why Firestone answers all these demands are set forth in 


the book “What's What in Tires * by H. S. Firestone. Write for « 


The Firestone Tire & Rubber Co. 


‘America’s Largest Exclusive Tire and 
Rim Makers’’ 


Akron, Ohio 
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Notes 'S& 
and Queries. 


keep your queries on separate sheets 
of paper when corresponding about such mat- 
is patents, subscriptions, books, etc rhis 
greatly facilitate answering your ques 
in many they have to be re- 
to experts full name and 
hould be given on every sheet No attention 
| will be paid to unsigned queries Full hints 
to correspondents are printed from time to time 
and will be mailed on ange. 
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W. ealls attention to a 
with his wireless apparatus 


12810) C. L 
| trouble he has had 
to msects creeping in between the 
thus upsetting the balance of the 
sometimes occur, and in 


due 
his condensers 
adjustment. This may 
any fault exists which seems unaccountable 
> bug 


| case 


would suggest that amateurs look for the 


12811) H. H. asks: A 
pressure on the back of an ordinary 
used on steam engines is equal to the 
B says it is equal to the total 
Of course, we have reference 
friction between the 
right? If steam 
steam tight, would 
force the valve 


we 


the 
valve 
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area of 
to the 
valve 


that 
slide 


says 


size 


ports 
valve 
causing the 
seat Who 


the 
pressure 


the 


} and is 


boiler 


were plugged perfectly 
say 150 pounds 


pressure, against 














as if there 
inch of the 


side 


the seat 
the 


on 


A. The 
slide valve 
times the 


valve? 
of 


square 
the steam-chest 
be taken to be the steam pressure 
of the in square The 


a may 


slide inches 








| in the exhaust port is so variable that it should 
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SPECIAL Cards, or 3 dos. sheets INSTANTO Develop Pressure Gauges Vacuum Gauges 
or rot R ing bas 7 4x6 or under, charges prepaid ne ~ ’ 
Choice of Semi-Matte. Gloss or Dead Matte Draft Gauges, Differential Pressure 


ood for amateur use Address 


The Photo Products Con Dept. W, 6100 S. La Salle St., Chicago, Ilimdis 





Gauges, Thermometers, Pyrometers, 
Voltmeters, Ammeters, Wattmeters, 
Motion Meters, Tachometers and 
Time Meters make continuous night 
and wed records. 





ELECTRONS AND THE ELECTRONIC 
THEORY ave discussed by Sir Oliver Lodge in 
Scientific American Supplements 1428, 1429, 1430, 


1431, 1432, 1433, 1434. Price 10 cents each. wi 
. enever you areé need of 
For sale by Munn & Co., Inc., and all newsdealers. Sisccofing Insteuments fer ong 
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expert recommendations and quo- 
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hangs 
is not 
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When the outside 
the only time the 
entire valve area. 
the area of the sketch is the one 


12812) M. L. I can remember 
I saw inside bubble fifty 
This particular space is fixed in my memory 
I also find it is fixed in 
billion miles away 


be ignored 
lis practically 


| taken on the 


writes: 
| space a soap years 
ago 
Turning to astronomy, 
the earth's path, over thirty 
from this written reference. Does memory then 
retain immortal form in space through which 
| the world has moved? The subject is well worth 
investigation by every one. All details of former 
in can be identified in relation 
written or other distinguishable land- 
Concerted inquiry 
for 


is pos- 


position 
with any 
and 
needed 
representation of standard events. 

to think of any point of time 
moment, whether have ever seen 


space 


correspondence 
agreement 


mark 
as to terms 
A. It 
or space 


is to secure 


sible at 
any we or 
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= ER AGENTS < ne oii ROTARY 'U ; fiction, such as Jules Verne’s * Twenty Thousand 
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(12813) H. K. asks: How ean a spectral 


Settled 


The Cleaning 
Question 


Old Dutch Cleanser routs out dirt 
in a jiffy—quickly removes rust 
time and 






cuts cleaning cost, 
labor as well as grease and grime. 
“Settles” the cleaning question. 


Fine for cleaning steel, copper, 
brass, iron and nickel plated metals, 
floors and floor coverings, lavator- 
ies and wash bowls, painted walls 
and wood work. Contains no 


caustic or acids, 
Buy and try a can or two. 
Many uses cnd Full 


Directions on Large 
Sifter-Can—I10c. 


employed to prove that the planets 
remotest fixed stars are com 


analysis be 


the sun, and the 


| posed of matter identical to that of our earth, | 


The lines in the spect- 
posi 


A 
always in the same 
spectrum of a heavenly 
posi- 
that 


|} and how is this done? 
rum of a substance are 
and when in the 
the same lines are found in the same 
upon the earth, it is known that 
is present in that body. 
textbook of astronomy We can send you 
Todd's ‘“‘New Astronomy" for $1.45 
2. How can the distance of very remote stars 
be ascertained w.th reasonable accuracy? 
geometrical illustration, if possible 


tion; 
body 
tion as 
substance 
any 


give a A 


The distance 


earth's orbit An illustration of 
displacement of a flagpole 


around it. This is also to be 


parts of the 
this is in the 
walk in a circle 





found in the book to which we have referred 
| you above 3. How far has it been proven 
that every star (fixed star, our sun, etc.) rotates 


on its axis and revolves in its orbit around some 
center, as do the planets of our solar system? 
4. It has not been proven that stars rotate upon 
their axes. They are too distant for such a motion 
to be detected 


(12814) J. S. V. asks: Will you please 
tell me which is correct? I claim it takes more 
power to pump water in a tank with pipe running 
to top and flowing over than to run to the bottom 
of tank, fas there is no pressure on the pipe at 
the bottom, only the size of the pipe the depth 
of water in tank. A. If the level of water in a 
tank varies, sometimes being very low and at 
other times full, it will require less power if the 
inlet pipe enters at the bottom, since the pres- 
sure is that of the size of the pipe and the depth 
of the water. If the tank were always full it 
would not make any difference whether the 
inlet was at the bottom or the top of the tank. 
Under a constant head the pressure would be 
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was that much pressure to | 
pressure | 


area | 
back pressure | 


free 


case, | 


For this see | 
postpaid. | 
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of a star is found by its parallax, | 
which is its displacement as viewed from different 


as we! 
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VACATION CRUISES 


Special Summer Rates 
to October 1st 


Cuba, Jamaica 


and the 


PANAMA 
CANAL 


Hayti, Colombia, 
Costa Rica, Nicaragua 
Weekly Sailings by new, 
fast, —I'win-Screw steamships 
Carl Schurz and Emil L. Boaz 
and the well-known ‘‘Prinz’’ 
Steamers of our 

ATLAS SERVICE 


11 to 18 DAYS 
25 DAY CRUISES $115 
CUBA, JAMAICA, Round Trip, $75 
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Delightful Summer Cruises to the 
Land of the 
Midnight Sun 


by the large Cruising Steamers 
Victoria Luise, Furst Bismarck and 
Meteor. Leaving Hamburg during 
the months of June, July and Au 
gust. Visiting Iceland, Spitzber- 
gen, North Cape, Norway, Scot 
land, Orkney and Faroe Island 


Duration 11 to 25 days. 
Cost $56.25 and up. 
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Imperator 
Newest and Latest steamship afloat. 
50,000 Tons, 919 ft. 98 ft. beam 

of the 


Hamburg-Americai: Line 

In Regular transatlantic service, Jane 11 

In addition to the well known feat- 
ures of modern ocean steamers there is 
a great Ritz-Carlton a la carte Restau- 
rant, Ball Room, Grill Room, Privat« 
Dining | Rooms, Pompeiian Bath, a 
Swimming Pool and a Gymnasium. 


Cruise Around the World 


and 
Through the Panama Canal 
By Twin-Screw 8S.S. Cleveland, leay- 
ing New York January 27th, 1915 
135 days—$900 and up. 


Register your engagements now, 
Good rooms will soon be taken 


Write for beautifully illustrated books 


stating cruise. 


HAMBURG-AMERICAN 
LINES 


41-45 Broadway, New York 
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: CLARK'S ORIENT CRUISE 


by sumptuous “Rotterdam,” 24,170 toms; 16th annual; Feb. 2; 





64 days, $400 up, including hotels, guides, drives, shore trips; 
F. C, CLARK, Times Bidg.. 
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They give a clear, deep, pleasing 
note without abrupt harshness. Will 
clear the way on the busiest thoroughfares. 


The Holtzer-Cabot Elec. Co. | BROOKLINE MASS. 


I CHICAGO, ILLINOIS 


Men Who Know <> 


‘RETAIL ADVERTISING 
WINDOW TRIMMING 
SHOW CARD WRITING 


Earn from $25.00 to $100.00 per week as they pro 
gress. No other line of study offers such great 
opportunities considering cost and time required 
for learning. We thoroughly teach these branches 
of store publicity and assist our — in 
securing positions. Write for Cata 
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of Travel, Et Member 


will be sent on request. 


JUST PUBLISHED 


SCIENTIFIC AMERICAN 
REFERENCE BOOK 
EDITION OF 1913 


It contains 608 pages and 1000 illustrations, is substantially 
yound in cloth and the cover carries a specia 
design printed in three colors 





A. Russell Bond 


Compiler and Editor for Part Sta- Compiler and Editor for Part IT. Scien 
TISTICAL INFORMATION, Editor of TIF INFORMATION, Editor of 
Cyclopedia of Formulas, Handbook Handyman’s Workshop and Labora 


the tory. 
American Statistical Association. 


The editorial staff of the Scientific American receives annually over fifteen thousand inquiries, 
covering a wide range of topics—no field of human achievement or natural phenomena is neglected. 
The information sought for in many cases cannot be readily found in text books or works of refer- 
ence. In order to supply this knowledge in concrete and usable form, two of the Editors of the 
Scientific American have, with the assistance of trained statisticians, produced a remarkable Refer- 
ence Book, containing over seventy-five thousand facts, and illustrated by one thousand engravings, 
for which the entire world has been scoured. Immense masses of government material have been 
digested with painstaking care with the collaboration of government officials of the highest rank, 
including cabinet officers, and assisted by competent professors of world-wide reputation. 

Owing to the printing of an edition of 10,000 copies, we are enabled to offer this book at a 


merely nominal price. The purchase of the book is the only adequate way to judge of its merits. 
An elaborate circular, showing specimens of illustrations, together with four full-size sample pages, 
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A set of papers contain- 
ing all the articles here 
mentioned will be mailed 


for $1.10. 


Send for a copy of the 
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Free to any address 


Order 
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Joining and Cutting Met 


by various processes is treated very fully 
in the Scientific American Supplement. 
The following issues will be found valu- 
able to every worker of metals: 





Scientific American Supplement No. 1384— 
Lead-burning—describes an oxy-hydrogen appa- 
ratus and its use for the purpose. 


Scientific American Supplement Nos. 1754, 
1755 and 1756—The Oxy-hydrogen Process 
of cutting and welding metals is a series covering 
the important applications of this remarkable 
process. 


Scientific American Supplement No. 1646— 
Oxy-hydric Welding, gives a description of pro- 
cesses and cost. 


Scientific American Supplement No. 1775— 
New Gas Fusion Process, describes the Koeln 
Muesener improvement in oxy-hydric apparatus. 


Scientific American Supplement No. 1680— 
The Oxy-Acetylene Process, sets forth the uses 
and cost of this system. 


Scientific American Supplement No. 1434— 
The Garuti Process of Generating Oxygen and 
Hydrogen, describes an ‘economical way 0! 
making and using these gases for welding. 


Scientific American Supplement Nos. 1305, 
1447, 1480 on ‘‘Aluminothermy’’ or ‘‘ Thermit’’ 
processes, describe and illustrate many remarkable 
welds, castings and other operations performed 
with the novel and useful series of metallic com- 
pounds, by which castings of steel and other 
metals and difficult welds can be easily made 
without forge, cupola or any sort of fireplace. 








































HE miror-like, slippery pave- 
ment affords as sure a footing for 
the car shod with Vacuum Cup Tires 
as the fine, dry macadam road. 
Whether the surface is wet or greasy, 
these tires are guaranteed not to skid, 
or are retumable at full purchase 
rice after reasonable trial. 

The thick-walled cups drive deep 
and give positive traction in mud. 
Your discontent with re service also 
ends abruptly when you equip 


~~ SYLVANIA 
IRES 


They are the heaviest tires of the rated sizes 
manufactured. Their construction is the strongest, 
their composition the toughest—and absolsitely 
Oilproof—immune from “ oil disease.” 

With each Vacuum Cup Casing goes a definite 
printed guarantee of 4,000 miles. Their actual 
service mileage averages a far greater distance 


At your Dealer—or write 


Pennsylvania Rubber Co., Jeannette, Pa. 
Pittsburgh, 505 Liberty Av. Minneapolis, 34 S. Sth Street 
Cleveland, 1837 Euclid Av. Kansas City,Mo.514 E.. | SehSe 
>» Detroit, 254 Jefferson Av. Omaha, 215 S. 20th Street 
* Ps Chicago, 1004 Michigan Av. Seattle, Armour Building 
Pennsylvania Rubber Company of New York 
New York City, 1700 Broadway Boston, 149 Berkeley St 
Dallas, 2111 Commerce Street 
Pennsylvania Rubber Company of California 
San Francisco, 512-514 Mission Street 
Los Angeles, 930 S. Main Street 
An independent Company with an 
kX 4 independent selling policy 
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From a Kodak Negative 


lake a 
KODAK 


with you 


Let pictures, made from your own 
point of view, keep the story of your 


personal impressions. 
Catalogue free at your dea'ers, or by mail 
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